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Abstract

The consumption of disposable cups has permeated all sectors of society and particularly 

the cafes and coffee shops industry. To highlight the severity of disposable cups, the annual 

global consumption of paper cups is estimated to be between 250 and 300 billion. To produce 

such amounts, millions of trees have to be cut down, billion gallons of water are needed to 

process the wood and a lot of energy is required for manufacturing. Whereas single-use 

cups afford the convenience of immediate disposal, a common misconception is that paper 

cups and composable cups are easily recyclable. In reality, most lead to increased landfilling 

and negative environmental impacts due to insufficient collection and ineffective recycling 

infrastructures.

Although efforts have been made to improve the material composition and afford better 

recycling options, the problem still persists. To address the problem differently, this thesis 

explored how the application of IoT might contribute to more sustainable alternatives and 

encourage more sustainable practices as a replacement to the consumption and disposal 

of single-use cups.

 

As a result, an IoT concept has been developed and evaluated with a small group of 

participants. Based on the evaluation of the concept, it was found that the integration of IoT 

features did indeed contribute to a better sustainable alternative. However, not because 

it was declared green, but because of increased value and the ability to personalize the 

object, which afforded continued re-use. 

As the evaluation is based on an initial phase of conceptualization, findings should not be 

taken as a final indication that these would reflect in real life settings. Rather the findings 

should be viewed as contributions within the area of research and incentives to further 

research into sustainable alternatives through the application of Internet of Things.
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CHAPTER I INTRODUCTION

Unbeknownst to most due to their omnipresence, day-to-day unsustainable practices tend 

to induce large environmental impacts (Foteinis, 2020). An example of such practice is the 

vast consumption and immediate disposal of single-use cups. Whereas these were initially 

introduced to promote public health, they have now permeated all sectors of society and 

particularly the cafes and coffee shops industry (Foteinis, 2020). Contributing to this growth, 

is the convenience it affords i.e. situations where takeaway or to-go options are available 

(Foteinis, 2020). To highlight the severity of disposable cups, the annual global consumption 

of paper cups is estimated to be between 250 and 300 billion (Foteinis, 2020). To produce 

such amounts, millions of trees have to be cut down, billion gallons of water are needed to 

process the wood and a lot of energy is required for manufacturing (Foteinis, 2020).

 

Despite the common belief that paper cups are widely recyclable, their material composition 

consists not only of carton as it needs to prevent liquid from leaking, hence a mixture of plastic 

coating is used, which further complicates the recycling process (Foteinis, 2020; Häkkinen 

& Vares, 2010). This also applies to composable cups, where only a small number of sites 

are currently able to industrially process them (Foteinis, 2020; Häkkinen & Vares, 2010). 

Due to their widespread misconceptions, improper disposal is perceived as an increasing 

problem to societies, especially considering how insufficient collection and ineffective recycling 

infrastructures increase landfilling. As landfilling increases, far from all biogenic carbon is 

quickly degraded and released form organic compost, leading to an imbalance to an otherwise 

neutral compost (Häkkinen & Vares, 2010).

 

Although efforts have been made to improve the material composition and afford better 

options to recycle, the problem still exists, hence solving this issue requires far greater and 

efficient disposable pathways. But instead of proposing a more efficient infrastructure, this 

paper focuses 
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on how the unsustainable practices related to disposable cups might be replaced through 

novel introductions and a focus on more sustainable practices through everyday objects.

As a novelty to this area of research, a focus is on everyday objects and how the application 

of Internet of Things (IoT) might encourage sustainable practices as a replacement to the 

consumption and disposal of single-use cups. In short, the IoT refers to the interconnection of 

physical objects, whereby objects are equipped with sensors, actuators and communication 

technology that enables connection to the internet (Dijkman, Sprenkels, Peeters & Janssen, 

2015).

 

Whereas the development of the IoT has been primarily driven by corporates that seek foresight 

and predictability afforded by the abilities to track and monitor (Madakam, Ramaswamy & 

Tripathi, 2015), the phenomenon of IoT is currently undergoing a phase of rapid growth and 

expanding its domains beyond manufacturing, healthcare, energy etc. (Dijkman et al., 2015). 

The second word “Things” within the phrase, refers to everyday objects and does not only 

include the manifold of electronic devices that are interacted with daily, but also “things” that 

are not normally thought of as electronic at all (Madakam et al., 2015). In theory, any real 

objects in this physical world would be considered, hence an application of IoT should not be 

restricted to corporate aims in becoming more efficient, speeding up processes or reducing 

errors. Instead a focus in this thesis is to explore wider application and more specifically 

regarded the everyday objects that promote unsustainable practices.

As suggested in the literature review in chapter 2 of this paper, there currently exists little 

academic knowledge on how the application of IoT may contribute to sustainable achievements. 

Most literature focus mainly on resource efficiency i.e. monitoring and automating control 

of water and energy consumption and are mainly targeted societies at a macro level, not 

focusing on how approaches to sustainable practices at a consumer level might contribute 

to more sustainable achievements.
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To fill this research gap, this paper aims to explore how IoT might be integrated into the 

development of a more sustainable alternative with the intent of replacing the consumption of 

disposable cups and promoting re-use. To accompany this overall aim, the following research 

question is formulated:

“How can development of an IoT product combat the 
environmental sustainable issue of disposable cups?”

To support the development of an IoT product, a holistic framework will be imposed. This 

involves aspects of Environmental Sustainability, Technology, Policy/Law and Business, all of 

which support encompassing the development as a whole. Whereas sustainable attributes will 

be explored through the topic of Environmental Sustainability, Technology as a main element 

will seek to grasp the phenomenon of IoT and how a development framework should be 

structured to enable IoT capabilities. This includes the establishment of a system architecture 

and user interfaces (UI), and how physical design should encapsulate the elements into a 

seamless design. Meanwhile the Policy/Law part should address the privacy and security 

implications and how these can be accommodated through adequate security implementations 

and adherence to the General Data Protection Regulation (GDPR). Lastly as the developed 

solution seeks novelty, a Business approach should seek to enlighten the viability of the 

concept through important components of a business model, and how interaction might be 

facilitated between more user groups in a digital platform, as well as account for incentives 

to participate and possible growth mechanisms.

 

To frame the research and the development of a solution, a Design Science Research 

approach will be applied as the methodology in order to discover sub-solutions as well as 

practical implications. This will be further described in chapter 3 of this paper.
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1.1 Academic Relevance

While research has been thoroughly conducted upon the phenomenon of IoT, a research 

focus seems narrow when surveying prior applications. Most existent literature upon the 

topic has focused mainly on how IoT can be beneficial for corporates in effectivizing their 

processes, or how societies at large can utilize their resources more efficiently. Meanwhile 

a research gap seems to exist between the application of IoT and how it might contribute 

to sustainable achievements by emphasizing on the unsustainable practices at a consumer 

level. To widen the scope and reveal undiscovered potential, a research into wider applicability 

seems highly relevant. Whereas this paper will focus on approaching a particular sustainable 

issue, a contribution may reflect upon other sustainable issues with similar characteristics 

such as single-use objects.

 

The interest in this research area came after a desire to extend the possibilities of IoT, especially 

in regard to unsustainable areas that require immediate attention. While the main aim of this 

thesis is to focus on how to address the issue of disposable cups, this thesis also seeks to 

highlight how the phenomenon of IoT might be appropriated to more sustainable purposes 

in general, not only on a society scale, but also down to a consumer level.
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1.2 Thesis Structure

In chapter 2, the literature review will present a survey into existing literature within the area 

of study and a theoretical framework for the research will be constructed. The structure of 

the theoretical framework will hold theories that will be drawn upon throughout the research.

In chapter 3, the research approach will be elaborated upon through the activities of Design 

Science research. This involves the processes of identifying a problem, defining objectives for 

the solution, design and development, demonstration, evaluation and discussion of research 

contributions.

In chapter 4, the first and second step of Design Science Research process will be presented. 

By revisiting the literature review, the problem will be highlighted and objectives for the solution 

will be defined to guide the development of the proposed solution. 

In chapter 5, the defined objectives will be integrated into the design and development of the 

proposed solution. Here, the development steps will be elaborated upon for each feature and 

an overall system architecture model, UI model, and concept illustrations will be presented.

In chapter 6, the proposed solution will be demonstrated to potential end-users through semi-

structured interviews wherein the participants are met with different aspects and models to 

further grasp the concept.

In chapter 7, an evaluation of the proposed solution will take place, and a comparison to the 

objectives will be performed to assess how well the proposed solution has solved one or 

more instances of the problem.

In chapter 8, findings from prior step will be discussed in relation to theories from the theoretical 

framework to further elaborate upon each phenomenon.

In chapter 9, the thesis will conclude whether the research aim was achieved and suggest 

implications for further research as well as highlight any limitations met throughout the study.



12
Master Thesis: The SmartCup
Literature Review

CHAPTER II LITERATURE REVIEW

As mentioned in the introduction, this paper attempts to answer to how IoT technologies 

can combat the global sustainable issue of disposable cups. The research is to propose a 

solution, hence the literature collected with its theories are to support and address areas 

that help the authors to obtain an understanding towards the concept development. In other 

words, the proposed solution should be an expression of theories gathered from the literature 

review. Furthermore, due to the novel concept of green IoT, the literature review is to highlight 

research gaps that the solution attempts to cover. The chosen concepts are to be mapped 

with its belonging authors to provide an overview of the main concepts of this paper, and how 

they relate to each other. The summary of the literature review addresses the main findings 

and apparent research gaps. Note, the literature is collected from academic databases, their 

quality in terms of reliability and validity will be discussed in the Discussion chapter.

2.1 Environmental Sustainability

This concept introduces the main problems of disposable cups. In an attempt to find theoretical 

elements to suggest a solution as an replacement that offer more benefits to potential end-

users, re-usability, user-friendliness and physical attraction are included within this concept.

2.1.1 Environmental Paradigm of Disposable Cups

To highlight the problem the solution attempts to solve, it is important to gain a in-depth 

understanding of disposable cups and its impact on the environment. In a study produced 

by Häkkinen and Vares (2010), the environmental impacts of disposable cups have been 

examined through a Life Cycle Assessment (LCA), showcasing the impacts of material choice. 

Whether the disposable cups are carton or polymer-based, both hold the same capacity, and 
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function of the cup remains the same (Häkkinen & Vares, 2010). Meanwhile a LCA of the 

choices in material addresses different environmental impacts.

 

Often waste hierarchies suggest the environmental preference of recycling over incineration 

over landfilling, but through the conducted LCAs, situations have been identified where this 

hierarchy is not always valid. Indispensable from the material composition whether they are 

of greater sustainable materials such as biodegradables, disposable cups hold a threat to 

the environment due to insufficient collecting and recycling infrastructures which increases 

landfilling. Furthermore, as landfilling increases, Häkkinen and Vares (2010) argue that far 

from all biogenic carbon is quickly degraded and released from organic compost, leading to 

an imbalance to an otherwise neutral compost.

 

To highlight the severity of disposable cups, Foteinis (2020) estimates the global annual paper 

cup consumption to be placed between 250 and 300 billion cups. To support the consumption 

of such, millions of trees have to be cut down, billion gallons of water are needed to process 

the wood and a lot of energy is required for manufacturing. Supporting the argument by 

Häkkinen and Vares (2010) regarding insufficient recycling infrastructure, Foteinis (2020) 

also questions the preference of recycling in the waste hierarchy as he states that less than 

1 in 400 paper cups are currently being recycled in the UK. Instead they typically end up in 

landfills or being improperly disposed of.

 

Sustainable efforts are therefore still needed in order to improve the life cycle of disposable 

cups. Yet considering the efforts in using organic and biodegradable materials, the sustainable 

issue of disposable cups still exists (Häkkinen & Vares, 2010). The issue seems therefore 

hard to overcome without promoting the use of re-usable objects, which in turn may decrease 

the consumption of disposable cups overall.
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2.1.2 Re-usability

In terms of newer innovations that combine the use of information technology, researchers 

discuss whether the production of electronics is a better solution for the environment, as the 

obsolete nature of these objects often negate re-use, resulting in an increase of electronic 

waste (e-waste) alongside rapidly growing global manufacturing activities surrounding 

electronics (Babu, Parande & Basha, 2007). In response to the arguments made by Babu 

et al. (2007), the obsolete nature is also recognized by Odom and Pierce (2009) who states 

that digital artifacts resemble the paradigm of being: “technologies have the potential of a 

long functional life, however it is expected to have a short usage lifetime” (Odom & Pierce, 

2009, p.3794). Hence, a technology based solution needs to offer a certain value in order to 

sustain a longer lifetime.

 

To combat the obsolete nature of electronics and reduce the possibility of e-waste and waste in 

general, Odom and Pierce (2009) argue that it is not sufficient to include less environmentally 

damaging materials, instead they advocate for extended use through increased interaction and 

usability. The fields of human-computer interaction (HCI) have already led and continues to lead 

to significant advances in making interactive products more efficient, usable, and enjoyable 

(Odom & Pierce, 2009). An important aim for the HCI community is to link sustainability with 

interactive technologies. Interaction is then vital for an IoT object to remain sustainable.

 

As for Odom and Pierce’s ongoing study (2009), they set out to explore how domestic artifacts 

are perceived to improve rather than deteriorate with age and ultimately discover means to 

engender more enduring human-artifact relationships and potentially slow our disposal of 

digital artifacts. To perform such study, they examined people’s attachment to different artifacts 

and their qualities. Findings suggest that the qualities and what the artifact provides are 

what people tend to express an attachment towards, especially when concerned with digital 

objects. Meanwhile the artifact itself is easily replaceable by similarity in ‘look and design’. It 

is therefore important to identify a certain uniqueness to the objects. As an example, a 
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participant in their study expressed his love for his skateboard through the ability to apply 

stickers on it. In other words, creating a certain persona to the everyday object is important for 

the longevity of value and usability (Odom & Pierce, 2009). The strength of attachment also 

stems from quality improvements over time, where the use traits made consumers hold on 

to the object if it sustained quality and showcased use. To sum up their study, attachment to 

digital objects stems solely from the ability to personalize the object (Odom & Pierce, 2009). 

Over time, design should be improved rather than deteriorate. In its practical sense, designing 

IoT solutions that improve with time should involve narratives and character; the users are 

able to reflect individual personalities and meaning through object stories that evolves over 

time, while strong character is a matter of improving the appearance of the object in ways 

that communicate its age and usage in dignified ways (Odom & Pierce, 2009). As stated 

above, the proposed solution should enable personalized features in order to avoid becoming 

obsolete. Furthermore, user-friendliness need to be accounted for to facilitate general usage.

2.1.3 User-friendliness 

To add onto the importance of personalisation and interaction, Miranda et al. (2015) addresses 

the concern about IoT in everyday life becoming less attractive due to the need of being manually 

configured. They claim that smart integration (i.e. IoT) has the goal of making technology 

work for end-users seamlessly (Miranda et al., 2015). In their study, it was suggested that 

the integration of smartphone applications into IoT architecture improves the connection 

between people and IoT. The smartphone would further reduce the complexity for the end-

user due to the known interfaces. In implementation of IoT, Miranda et al. (2015) recommend 

four principles in order to obtain user-friendliness. First principle is to make everyday objects 

context aware, which means automatically being able to adapt to end-user behaviour. Second 

principle addresses the need for personalization in accordance to users’ sociological profiles. 

Third principle establishes the importance of device heterogeneity, where different devices 

operate in the same interface at the same time, and are not manually commanded by the user. 

The fourth principle clarifies that users need to be notified about the context and expected 

behaviour. Here, transparent privacy policies are important. 
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In conclusion, Miranda et al. (2015) study found that smartphones would contribute to increased 

user-friendliness. Furthermore, if smartphones are to record and apply to the solution system, 

user-friendliness for smartphone applications are important.

To accommodate Miranda et al. (2015) findings, Kang (2014) conducted study about mobile 

applications wherein it was found that easiness of use is the top priority amongst end-users. 

It was found that continued interest stems from easy to access and use. In other words, 

being intuitive to the end-users. The study tested three areas of usage; entertainment, social 

utility and communication, where use easiness was the apparent priority in all categories for 

continued use. Kang (2014) further claimed that social utility and communication are more 

prioritized in terms of using a mobile phone. This indicates, that the IoT solutions’ belonging 

application system can rely on social utility or communication, at the same time being easy to 

use which ensures continued use. It is then necessary to focus upon the physical appearance 

of an IoT artefact and its importance to continued use. 

2.1.4 Physical Attraction

To add on to easy-to-use interfaces, Jenson (2002) argues that simplicity of the physical design 

is a key element in attracting end-users towards electronic products. Simplicity in electronic 

devices means immediate use through obvious task orientation (i.e. no or few buttons) which 

implies easy-to-use. Jenson (2002) further highlights that products should be user-centered, 

where design meets the needs of users. An example was studied by Shelley (2015), where 

it was found that the simplicity of design is an important criteria to Apple’s product designs. 

To support Jenson (2002) argument, Shelley (2015) argues that an important part of Apples’ 

design is devices that talks (communicates to the end-users) and are self explanatory. In terms 

of designing the physical appearance of the solution, simplicity and self-explanation are further 

important features to consider. In addition, personal resemblance is a highlighted feature 

(Shelley, 2015). To elaborate upon the technologies supporting interaction, personalisation, 

user-friendliness and physical design, the main technologies supporting the solution is to be 

examined. 
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2.2 Technology

Given that the research aims at responding to the sustainable issue of disposable cups through 

the development of an IoT product, it is valuable for the researchers to become familiar with the 

characteristics of the phenomenon in order to harness its qualities for sustainable achievements. 

This involves overall knowledge of IoT as a concept, and a thorough understanding of the 

different key concepts that inform the development framework for an IoT solution.

2.2.1 Internet of Things

While the term “Internet of Things” was firstly mentioned by an expert on digital innovation, 

Kevin Ashton, the term was never defined definitely, allowing others to freely interpret 

(Ashton, 2009). As a result, the term has been defined differently by researchers, but what all 

definitions have in common is the idea that IoT is about data created by ‘things’ rather than 

originating by people (Ashton, 2009; Madakam., 2015). More specifically a comprehensive 

literature review conducted by Madakam et al. (2015) mentions that the best definition for the 

IoT would be an open and comprehensive network of intelligent objects having the ability to 

auto-organize, share data and resources, and react instantaneously to situations and changes 

as they happen (Madakam et al., 2015).

The autonomous shift would according to Ashton (2009), empower computers to know 

everything there was to know about ‘things’ and allow them to gather data without a need 

for human-entered data. In order for computers to autonomously gather such data, Ashton 

(2009) further stressed the need for sensory capabilities, allowing the computers to sense 

the world for themselves. Instead of relying on human-entered data, the development of an 

IoT product should according to Ashton (2009) and Madakam et al. (2015) focus on how the 

product retrieves relevant data autonomously and how it can further use this data to timely 

respond when accounting for the specific situation and changes.
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2.2.2 Context-Awareness

In conjunction to Ashton’s argument for situational awareness through sensory capabilities, 

Abowd et al. (1999) further highlight the difference of transferring implicit situational information 

when interacting with humans and computers. Within their research, they conclude that the 

ability to easily convey rich information between humans are not transferable when humans 

interact with computers. However, these conditions may be improved by increasing the 

computer’s access and use of context. By improving these conditions, IoT increase the richness 

of communication in HCI and enable the development of more task-relevant computational 

services.

In order to utilize context more effectively and guide the development of context-aware 

solutions, Abowd et al. (1999) argue that it is necessary to have a prior understanding of 

what constitutes context-aware applications and what context is. In this regard, Abowd et 

al. (1999) define context as any information that can be used to characterize the situation 

of an entity. Entity covers a person, place or object dependently on what is relevant to the 

interaction between the user and application. Furthermore, there are certain types of context 

that are considered more important. These are the primary context types which consist of 

location, identity, activity and time (Abowd et al., 1999). Whereas other researchers consider 

the ‘environment’ as context, Abowd et al. (1999) argue that ‘activity’ is more important as it 

answers the fundamental question of what occurs in the given situation. As these are primary 

context types, they do not only answer the questions of who, what, when and where. When 

used as indexes into information spaces, we are able to discover other sources of contextual 

information, which are considered secondary context informations e.g. email addresses obtained 

through the identity of users (Abowd et al., 1999). Moreover, it becomes interesting when 

multiple primary context types are required to reveal more insightful information to context 

and provide more task-relevant information or service to the user. By using this definition, 

we are able to determine what is considered context and what information is useful when 

characterizing the situation of users and encoding appropriate action as a response to the 

incoming context.
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To guide the development of task-relevant features within our solution, Abowd et al. (1999) 

define a context-aware system to be when context is used to provide relevant information and/

or services to the user, where relevance depends on the user’s task. Furthermore, Abowd et 

al. (1999) have provided a list of context-aware features that these systems may support. The 

proposed categorization consists of following three categories: presentation of information 

and services, automatic execution of a service, and tagging of context to information for later 

retrieval. Based on the definitions and categories provided by Abowd et al. (1999) the authors 

are able to apply these when informing a framework for the development of context-aware 

applications, in this case it is intended to develop an IoT solution.

2.2.3 Development of an IoT Artefact

While the concept of IoT enable adaptive functionality based on in-built computing, communications 

and sensing capabilities, Hou et al. (2016) and Taherkordi et al. (2017) argue that IoT devices 

have limited capabilities due to their small physical size and energy consumption. These pose 

difficulties considering that increasing amounts of devices and inter-connections generate 

huge amounts of data, which also comes in different formats. To better support scalability and 

management of IoT systems, several authors have explored a stronger convergence with 

Cloud computing (Nastic et al., 2014; Hou et al., 2016; Taherkordi et al., 2017). In this regard, 

Nastic et al. (2014) mention that cloud computing technologies have been intensively used 

in the development and management of large-scale IoT systems because the Cloud affords 

unlimited storage, computing and network capabilities. Moreover, Taherkordi et al. (2017) argue 

that the need for large-scale IoT applications has triggered the convergence as it becomes 

imperative to support the requirement of such through the scalability, performance, and pay-

as-you-go capabilities offered by the Cloud. Meanwhile, it is argued that the technologies are 

complementary, as the Cloud also benefits from IoT systems when extending its functionality 

and delivering new services in a large number of real-life scenarios (Taherkordi et al., 2017).
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Among existing Cloud computing platforms, Taherkordi and Eliassen (2016) have investigated 

different options for efficient data storage and processing as well as scalability and real time 

service provisioning needs. From existing platforms, they conclude Firebase to be the most 

efficient and appropriate cloud development platform. As further described by Taherkordi 

and Eliassen (2016) Firebase is a cloud-based, real time back-end system that enables the 

development of various data processing features in real time e.g. through use of the Firebase 

database service, every data entry is synchronized across all connected clients. Taken 

into account the arguments provided for convergence between IoT and Cloud computing, 

the researchers will draw upon the capabilities of Firebase as a cloud-based service when 

developing their IoT solution to support future scalability and efficient management.

In terms of developing an IoT solution and supporting the requirements of the IoT system 

through Cloud-based services, Hou et al. (2016) argue that Software Development Kits (SDKs) 

i.e. Android and iOS SDKs provide easy access for developers. Using SDKs, the developers 

gain access to several Application Programming Interfaces (APIs) that encapsulate complex 

operations and provide easy access for developers when unleashing the full potential of IoT 

in combination with use of Cloud-based services.

 

In extension to Hou et al. (2016) argument of using SDKs, several authors have demonstrated 

the use of Android when developing IoT prototypes in relation to their explored topics. Doukas 

and Maglogiannis (2012) developed their healthcare application utilizing body sensors 

connected to a sensor board to generate a vast amount of user-specific data. This data was 

then collected by an Android-based smartphone through a Bluetooth interface and transmitted 

to a Cloud-based system for efficient management. The use of Android is also exemplified in 

a study produced by Murar and Brad (2014). In their study, Android compatible devices were 

used during implementation and testing of their solution. Using Android compatible devices 

and smart temperature sensors, Murar and Brad (2014) were able to test the efficiency of 

controlling and monitoring actions on smart equipment. More specifically, they were able 
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to monitor the temperature value, the runtime of the system and due time of maintenance 

related to manufacturing processes. 

 

Moreover, Android has proven beneficial when combined with Firebase Cloud-based services, 

as illustrated by Chatterjee et al. (2018) when developing a real-time communication application. 

Using the features of both the Android operating system and the Firebase Cloud-based 

service, Chatterjee et al. (2018) have been able to handle the backend of the communication 

operation effectively and fulfill the user requirement of real-time responses.

Drawing from the wider application of Android when developing IoT solutions, and the inclusion 

of Firebase as a Cloud-based service, the researchers intent to explore how their solution can 

benefit from using Android compatible devices and SDKs when developing the IoT solution. 

Moreover, the solution have the potential of facing scrutiny if not adhering to applicable data 

transaction laws, which are to be examined in the next section.

2.3 Policy and Law

Given the focus on IoT trends as a potential environmental product innovation, it is important 

to be aware of the posed challenges that surrounds the internet and accessibility to personal 

data.

2.3.1 Security 

To accommodate the above issue and provide an IoT-infrastructure that facilitates the exchange 

of data in a secure and reliable manner, Weber (2010) argues for the integration of security 

and privacy into the application of IoT. Much of the attributed information to connected objects 

may not be known to users, hence a high degree of reliability is needed (Weber, 2010). To 

support this need when handling IoT technology, Weber (2010) goes on to argue for the 

following security and privacy requirements; resilience to attacks, data authentication, access 
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control and client privacy. Jernigan, Ransbotham and Kiron (2016) support this and highlight 

the need for security in order to be safe and trustworthy. Their article identifies IoT companies’ 

struggle with information security due to insufficient experience in developing a secure code, 

however, anonymization was mentioned as a option. In an updated study by Weber (2015, 

p.625) it is stressed that, “the need for IoT devices to integrate automatic pseudonymization 

by replacing unique identifiers such as location data attributed to an individual person”. These 

are important security considerations for the solution. To further address for the privacy and 

security needs, it is then important to highlight the legislative area that the solution is bound to.

2.3.2 The General Data Protection Regulation

The legal framework of personal data has moved onto recent application of the General Data 

Protection Regulation (GDPR), which according to Wachter (2018) enforces harmonized 

standards relating to informed consent, privacy by design and privacy by default, data protection 

impact assessment, algorithmic transparency, automated decision-making, and profiling. To 

highlight the need for legislative action, Wachter (2018) highlights the tension between privacy 

and identifiability in the use of IoT. With the pursuit of identification and personalization of 

users through IoT, it is argued that risks to privacy occur and that these risks are intrinsic to 

IoT systems. This is especially relevant due to the constant collection of personal data and 

identification of users. More specifically, since objects and services must be connected to one 

another and share data about a specific user to provide networked services that are informed 

by more than the user’s direct interaction with a particular node (Wachter, 2018). From the 

data that is collected and monitored, inferences about users might reveal unexpected details 

about the their identity and private life. This might be more intrusive according to Wachter 

(2018) due to the inclusion of sensory inputs that might compromise more detailed user 

behavioral insights. To alleviate some of the associated risks of data protection and privacy, 

Wachter (2018) argues that it is necessary for data controllers to take all reasonable steps 

to protect user privacy, and in particular those required by the GDPR. Due to the privacy 

concerns among business users and end-users making it an important aspect to incorporate 
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to the solution to increase its reliability and attractiveness. Furthermore, the business concept 

is to be examined to further elaborate upon value creation in IoT solutions.

2.4 Business

As mentioned in the introduction, this research emphasizes upon IoT concept development, 

hence only selective parts of the proposed business model are utilized in this study to test 

the solutions attractiveness towards its market aim, that being the end-users. Furthermore, 

the literature in this section is regarding business and how they can extract value from the 

implementation of IoT solutions. 

2.4.1 IoT Business Models

With lack of academic knowledge on how business models for IoT applications differ from 

other applications and how they should be constructed, Dijkman et al. (2015) aimed a study 

towards filling the gap within the research area of IoT business models and introduced a 

framework for developing business models for IoT applications. To construct a business 

model framework, they relied on Alexander Osterwalder’s popular business model canvas 

for describing business models: “a business model is the firm’s capability to sustain profitable 

revenue streams through the value offered to the customer segments, this value stems 

from the firms architecture and its ability to create, market and deliver this value” (Dijkman 

et al., 2015, p.673). With an emphasis on IoT and appropriate business model frameworks, 

Dijkman et al. (2015) conducted a literature review into existing business models and the 

specific building block types. Subsequently, these frameworks have been adapted based on 

interviews and surveys with IoT professionals and their arguments for the relative importance 

of identified building blocks. 



24
Master Thesis: The SmartCup
Literature Review

2.4.2 Value Proposition

The results of Dijkman et al. (2015) study indicated the value proposition as the most important 

building block for IoT business models, followed by customer relationships and key partners. 

To elaborate further upon Dijkman et al. (2015) results, types of value propositions such as 

convenience, performance, getting the job done, comfort and possibility for updates were 

indicated to be of most importance (Dijkman et al., 2015). These types of value propositions 

are recognized when developing a feasible IoT concept (Abowd et al., 1999; Taherkordi & 

Eliassen, 2016). The value proposition is also central to other literature regarding the business 

model canvas (Dijkman et al., 2015; Müller, 2012). In extension to the study produced by 

Dijkman et al. (2015) and the significance of the value proposition, Müller (2012) argues that 

“Green products” do not appear to be particularly successful in the marketplace due to its 

incoherence to value proposition. The argument by Müller (2012) is that it is not enough for 

green products to differentiate themselves on the market simply by being declared green, 

while creating no additional customer benefits, or even being user-unfriendly. In addition, it is 

also argued that the understanding of eco-friendly products is under transition. Sustainability 

is no longer only characterized by efficiency and a focus on products that consume fewer 

resources or do less harm. Instead it is emphasized that we do not have to do things correctly, 

rather we must do the correct things (Müller, 2012). The intent of this statement is that eco-

efficiency only delays, but does not avoid the exploitation of resources. Müller (2012) further 

envisions a time when customers are increasingly basing their purchasing decisions on deeply 

valued meanings that is evoked through products and services. With the value proposition 

being the driver of the design process, or all design activities within a company, the value 

proposition instrument must be able to define how value is created and to enable “meaningful 

consumption” (Müller, 2012). This suggest that the solution should enable other meanings 

than being ‘Green’’ and functionalities that enlighten the end-user of consumption in order to 

differentiate itself from other products, especially disposable cups.
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2.4.3 Customer Relationship

While cost reductions for businesses hold a high importance, Dijkman et al. (2015) argues 

that it is not enough for a sustainable value proposition. Instead they recommend businesses 

to extend beyond and explore new revenue models based on data being generated from 

IoT applications. This is further illustrated with the Customer Relationship building block, 

where businesses can thrive on enabling feedback based on customer consumption habits 

(Dijkman et al., 2015).  Similar to other studies, the researchers find their results to coincide 

with the argument that: “The ability to gain more rapid and personalized customer contact 

data retrieved over time, append personalization to the IoT Business Model” (Dijkman et 

al., 2015, p.677). This adds an essential business element to the solution considering the 

ability to retrieve real-time customer data (Dijkman et al., 2015; Taherkordi & Eliassen, 2016). 

According to Lo and Campos (2018) the IoT ability to retrieve customer data offers companies 

the opportunity for tailored services and marketing efforts to the end-users. The opportunities 

is found in marketers potentiality to gain competitive advantage by being able to find new 

solutions to constant changing markets and customer needs. In other words, IoT technology 

closes the time gap of market adaptation. Lo and Campos (2018) study also identifies that 

trust is crucial to sustain customer relationship and being transparent is key in retrieving 

quality customer data. It is vital for the success of obtaining a strong customer relationship 

to ensure the end-users through securities against leakages and proper data processing (Lo 

& Campos, 2018; Wachter, 2018). This amplifies to the solutions’ need for a combination of 

effective security communication and retrieval of quality customer data.

2.4.4 Key Partners

Dijkman et al. (2015) further address the importance of Key Partners, an important building 

block to the IoT business model. It highlights the ability to create access for outsourcing in 

terms of software developers and data analysis partners. These are important partnership 

types when shaping the IoT business model. The argument relies on IoT companies not being 

able to carry out the innovation task alone where it is crucial for the proposed solution to offer 

easily accessible services for partners to enter the system (Dijkman et al., 2015; Taherkordi 
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& Eliassen, 2016). According to Jernigan et al. (2016) the complexities of adding sensors to 

products may require additional expertise in order to utilize the raw consumption data. The 

insecurities surrounding IoT technologies have led to many companies avoiding adding a 

high-tech component to their products and services. To eliminate those insecurities, the IoT 

infrastructure should allow for easy access for data analysts, or a system with integrated data 

analytical capabilities (Jernigan et al., 2016). This implies that the solution should contain 

‘an easy access system’ for key partners through the cloud computing solution. However, 

it is important to highlight how the above presented users (business users and end-users) 

are incorporated and bring value to each other in a digital platform which will be elaborated 

upon below.

2.4.5 Digital Platform

To understand the dynamics that may occur between a ubiquity of connected objects and 

linkage to adaptive services, as well as the relationship between different actors involved, 

research regarding the omnipresence of digital platforms emphasizes how generative activities 

associated with a platform changes almost every industry today (Reuver et al., 2017). Reuver 

et al. (2017) argue that especially the diffusion and importance of digital platforms operating as 

multi-sided markets is rapidly increasing, wherein multi-sided markets denote arrangements 

where multiple groups interact. Despite the existence of various conceptualizations, digital 

platforms can be defined as: “A software-based system with the capability to share its 

functionalities and interface across multiple devices which enables interoperability” (Reuver 

et al., 2017, p.5). A digital platform technology would in other words not limit the solution to 

one type of device nor service, but multiple user groups and devices. 

Furthermore, especially homogenization of data and distributing hold greater significance to 

the value of digital platforms as advancements in IT make building and scaling up platforms 

vastly simpler and cost-efficient, allowing nearly frictionless participation that strengthens 

network effects, while also enhancing the ability to capture, analyze, and exchange huge 
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amounts of data that increase the platform’s value (Alstyne et al., 2016). In contrast to non-

digital platforms as well as digital infrastructures, the specific focus of digital platforms is the 

governance arrangements between its user groups, which has been a continued subject to 

study as digital platforms raise paradoxical relationships between generativity and control, or 

between stability and unbounded growth (Reuver et al., 2017). In extension to interoperability, 

a digital platform allows for governance of the user groups i.e. access to information and 

services which benefits the stability of the solution.

2.4.6 Network Effects

As digital platforms bring together multiple user groups, a purpose beyond providing a stable 

core according to Alstyne et al. (2016) and Reuver et al. (2017), is to mediate two or more 

user groups and facilitate interaction and high-value exchanges in between. Main assets 

are information and interactions which constitute the source of the value that is created 

(Alstyne et al., 2016). In this regard it is argued that a technology’s usefulness increases for 

one group as its user base increases in the same or in another user group (Reuver et al., 

2017). Unfolding dynamics in this relationship, are network effects which are characterized 

as direct if the value of the platform depends on the increasing number of users in the same 

user group, and indirect when it depends on the increasing number of users in a different user 

group i.e. end-users and business users (Reuver et al., 2017; Evans, 2009). These increasing 

adoption levels can trigger positive feedback cycles that further increase the usefulness of 

the technology. Benefits from network effects and technology adoption in a digital platform 

are e.g. complementary services, communities of users, higher quality products, and new 

market opportunities (Reuver et al., 2017). From a focus on maximizing the value of products/

services to individual customers on both sides, digital platforms then seek to maximize the 

total value of an expanding ecosystem in a circular, iterative and feedback-driven process 

(Alstyne et al., 2016). Network effects are an important instance to the solution as it incorporate 

all user groups and further support market entries which are essential for the success of the 

IoT platform.
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According to Evans (2009) the chicken-and-egg problem often arises for multi-sided platform 

startups that cannot deliver value to one side without the presence of the other side of 

the platform. In terms of IoT, an IoT platform can only perform value exchange if one side 

produces data and another side thrives upon that data, and can only deliver a customised 

service based upon the retrieved data. However, if one side vanquishes then the value may 

not be enough to attract users to the other side. This highlights the importance of strategies 

to attract one side in order to attract the other (Evans, 2009). Evans (2009) further suggests 

an sequential entry strategy in the initiation phase, where the platform focus its attention on 

one user group, and then wait until the amount of users are high enough to attract the other 

side of the platform. However, the sequential entry strategy relies on the knowledge that the 

platform would prosper through indirect network effects (Evans, 2009). In the development 

of the solution, it will further be important to consider user groups attractiveness before 

mapping out the solution architecture, and choice of strategy towards a potential release of 

the solution. On the next page the Concept Matrix will be displayed with its belonging authors 

and concepts.
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Figure 1: The Concept Matrix

Concepts 

Environmental 
Sustainability 

Technology Policy/Law Business 

A
rti

cl
es

 

Abowd & Dey (1999)  x   

Jenson (2002) x x   

Babu et al. (2006) x x   

Ashton (2009)  x   

Evans (2009)  x  x 

Odom & Pierce (2009) x x   

Häkkinen & Vares (2010) x    

Weber (2010)  x x  

Doukas & Maglogiannis (2012)  x   

Müller (2012) x   x 

Kang (2014) x x   

Murar & Brad (2014)  x   

Nastic et al. (2014)  x   

Dijkman et al. (2015)  x  x 

Madakam et al. (2015)  x  x 

Miranda et al. (2015) x x   

Shelley (2015) x x   

Weber (2015)  x x  

Alstyne et al. (2016)  x  x 

Hou et al. (2016)  x   

Jernigan et al. (2016)  x x  

Taherkordi & Eliassen (2016)  x   

Reuver et al. (2017)  x  x 

Chatterjee et al. (2018)  x   

Lo & Campos (2018)  x x x 

Taherkordi et al. (2018)  x   

Wachter (2018)  x x  

Foteinis (2020) x    

 

Figure 2: A Concept Matrix of Synthesis between Selected Articles 
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2.5 Main Findings and Research Gap

As seen in the Concept Matrix (Figure 1), it is naturally apparent that technology plays a more 

significant role considering that the research concerns the development of an IoT solution. 

However, having conducted a thorough literature review into prior studies surrounding IoT in 

relation to sustainable purposes, much of the available literature focus mainly on resource 

efficiency e.g. monitoring and controlling energy or water consumption and is yet to fully 

address how IoT as a technology may solve issues related to disposable and unsustainable 

objects.

 

To contribute to this research gap, this study seeks to explore how the development of an IoT 

solution may combat the sustainable issue of disposable cups. In highlighting the sustainable 

issues, Häkkinen and Vares (2010) and Foteinis (2020) argued how disposable cups pose 

an increasing threat to the environment despite the use of more sustainable materials, 

hence sustainable efforts are still needed. Taking into account that the proposed solution 

consists of electronics, Babu et al. (2007) argued that these objects negate re-use and are 

prone to become obsolete, further contributing to waste in the form of e-waste. However, it is 

argued by Odom and Pierce (2009) that extended use can be facilitated through interaction 

and usability. In this regard, Miranda et al. (2015) and Kang (2014) argued how increased 

user-friendliness can support continued use as the ‘easiness’ of features is of high priority 

to end-users when determining utility. Moreover, the physical design of electronic devices 

also plays a key role when attracting end-users. Here, it is argued that simplicity is the key 

given that it signifies easy-to-use through obvious task orientation. To achieve simplicity, 

it is further argued by Jenson (2002) and Shelley (2015) that a user-centered approach is 

required.

 

As for the desired outcome of this study, a holistic approach to the design and development 

of the proposed solution consist of four pillars; Environmental Sustainability, Technology, 

Policy/Law and Business.

As a main element, Technology accounts for the development of an IoT artefact. To grasp 

the concept of IoT, Ashton (2009) and Madakam et al. (2015) have elucidated the main 
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features of IoT while also providing a strong definition to the term. In extension to the 

capabilities in autonomously retrieving contextual information and responding adaptively 

to situations and changes, Abowd et al. (1999) provide definitions and categories for both 

context and context-aware system, which may inform a framework for developing context-

aware functionalities. As for actual development of the artefact, several authors have stressed 

the need for convergence between IoT and Cloud Computing given that IoT devices have 

limited capabilities due to physical constraints. To guide the development even further Hou 

et al. (2016) argued that the use of Android SDK provides easy access and implementation 

of features for developers. Together with Firebase as a Cloud-based service according to 

Taherkordi and Eliassen (2016), the proposed solution will enable data processing features 

in real time, making it an ideal choice when developing the proposed solution.

 

In terms of Policy/Law, Weber (2010) highlighted the privacy and security threats related 

to the implementation of IoT. To provide a more secure and reliable exchange of data 

between connected devices, Weber (2015) and Jernigan et al. (2016) argued for the need 

of implementing appropriate security measures such as data authentication, access control 

and pseudonymization. Furthermore, Wachter (2018) highlighted the need for legislative 

application and elaborated further upon how the GDPR demands transparency and more 

appropriate handling of personal data, all of which are important aspects to incorporate 

when ensuring security and privacy to end-users.

To account for the concept of Business, business models have been explored in relation to 

the IoT. As for building blocks, Dijkman et al. (2015) argued that business model frameworks 

for IoT technologies concern mostly with the value proposition, customer relationships and 

key partners. An initial development focus should therefore only account for these three 

building blocks. Moreover, the concept of digital platforms has been examined. In this regard 

Reuver et al. (2017) provided a definition for digital platforms and several authors within the 

topic have elaborated upon how multi-sided digital platforms are able to facilitate interaction 

and high value exchanges between more user groups. To attract users onto the platform, 

Evan (2009) explored how users in different user groups affect each other, further also how 

they contribute to increased network effects.
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CHAPTER III METHODOLOGY

According to Saunders Lewis and Thornhill (2016, p.174) this study is characterised as 

being Exploratory due to its open research question and intention to gain knowledge about 

a topic of interest. This is also evident due to the research question beginning with ‘How’. 

Furthermore, the advantage of an Exploratory research is that it is flexible, and may change 

its direction as more understanding of the problem narrows the research scope (Saunders et 

al., 2016). As mentioned in the introduction, Design Science research has been chosen as 

the main methodology for this paper. Design Science research focuses on the development 

of an artefact, model, a method or other products to solve a problem (Hevner et al., 2004). As 

discussed earlier, the desired solution aims at reducing disposable cup consumption. Through 

the literature review, the authors of this paper discovered that an IoT solution assumingly 

would aid consumers in reducing their consumption of disposable cups. The first assumption 

one would make is that environmental issues are best discovered and explained through 

research methods such as Behavioural Science. However, Behavioural Science aims to grasp 

reality, while Design Science research attempts to develop things that serve human purposes 

(Peffers et al., 2007). In other words, Design Science research aims to change a phenomenon 

when it occurs, on the contrary to Behavioural Science that addresses problems by analysing 

theories to explain and predict when the phenomena occurs (Hevner et al., 2004). This 

underlines the fact that Design Science research is more appropriate as it revolves around 

the reality of a solution, that includes the observation of a problem, the process of designing 

and developing a solution, evaluating the outcome of the development and communicating 

the solution to an appropriate audience. Further suggested by Peffers et al. (2007), to conduct 

a systematic Design Science research, the methodology can be split into six steps, where 

the problem and suggested solution being in the centre of all the steps. This methodology is 

integrated into this paper as it matches the objectives of creating a product that solves one 

or more instances of a problem. The following sections will elaborate upon Design Science 

research and how Peffers et al. (2007) six steps are to be conducted,
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including the guidelines provided by Hevner et al. (2004). Furthermore, a visual model of 

the Design Science Research Methodology Process will be illustrated to assist the authors 

in their research approach to the thesis. 

3.1 Step 1. Problem Identification and Motivation.

According to Hevner et al. (2004) Design Science research has the main purpose of solving 

relevant and important problems with technology-based solutions. In the first step, the specific 

research problem is to be identified and defined to find the value of a solution, also to establish 

the project objectives. Since the problem will be used in the development of the solution, it 

is important to elaborate on the state of the problem of disposable cups, hence literature on 

the magnitude of the environmental impact of disposable cups are required (Peffers et al., 

2007). These academical resources are to be collected through trustworthy databases and 

evaluated to create an in-depth understanding of the importance and problem relevance. In 

addition, this step needs to create a proper representation of the problem related to disposable 

cups in order to facilitate a construct to find the solution design (Hevner et al., 2004). The final 

part of this step would be to facilitate the elements of a disposable cup that could be replaced 

with sustainable improvements, and how information systems can add value to the artefact.

3.2 Step 2. Define the Objectives for a Solution

Hevner et al. (2004) claim that Design Science effort begins with a representation of the 

problem and simple conceptualizations. The second step requires the researchers to define 

and describe all objectives of the solution, withdrawing knowledge from the literature review 

and perspectives of the problem from the above step (Peffers et al., 2007). Hevner et al. (2004) 

further recommend utilizing abstraction and representation in terms of means, ends and laws 

to fulfil important components of Design Science research. In other words, the researchers 

must search for available means to reach desired ends to satisfy the laws of the problem 

environment. This declares the restrictions the researchers may face when involving creativity 

and innovation. In terms of means, are the resources available to the researchers, such as 
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hardware, software and guidelines that would determine the outcome of the demonstration. 

Ends are the defined goals of the solution; in this case it would be how well the models and 

design express the concept and whether end-users think the solution contributes to decreased 

use of disposable cups. The laws are uncontrollable forces such as policies of data transfer 

and the business environment mechanisms that would determine necessary components 

to the suggested solution. Furthermore, the concept would need to list and describe all the 

requirements of the solution as the artefact is complete when it satisfies all constraints and 

requirements of the problem it was meant to solve (Hevner et al., 2004). Again, knowledge 

from the literature review and the first step contributes to the process to design and develop 

the artefact (Hevner et al., 2004).

3.3 Step 3. Design and Development

According to Peffers et al. (2007), this step is to implement the objectives from the above step to 

develop the artefact and concept design. Likewise, in the above step, it is relevant to showcase 

through models and description of how the artefact will work in terms of communication and 

data transfer. This includes models and description of how the solution intends to create value 

for business users and end-users. The established models and technical properties need to 

be followed with rigour, as all requirements needs to be implemented in order to be regarded 

as a solution (Hevner et al., 2004). The authors will display the system architecture and user 

flows to accomplish a rigorous developing process. As discussed in the first section of this 

chapter, in both Design Science research and Behavioural Science, the theoretical foundations 

and research methodologies and the successful application of these are dependent on rigor, 

which is derived from the knowledge base. In order not to confuse Behavioural Science 

and Design Science in terms of rigor, rigour is considered as appropriate data and analysis 

techniques in Behavioural Science. However, Design Science research considers rigour to 

be reliant on the specific description of the constructed artefact. In other words, success of 

the research is dependent on the researchers skilled selection of the construction of theories 

to develop the artefact. The authors of this paper are to utilize 
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the knowledge base (i.e. literature review), well-established programming frameworks for 

IoT solutions, earlier used methods, 3D design software and recommendations of several 

guiding online technical documentations in order to enable a demonstration of the solution. 

Furthermore, the system functionalities of creating the artefact will be documented through 

models and descriptions. Note, seeing that this step serves the purpose of contributing to other 

researchers and developers attempting to conduct the same study, the step are structured 

different than the other chapters in order to showcase the development process.

3.4 Step 4. Demonstration

The main purpose of Design Science research is to determine how well suited the artefact 

is for the solution, as theorizing alone would not prove why the artefact work nor being a 

solution (Hevner et al., 2004). The artefact is to be demonstrated to showcase its ability to 

solve one or more instances of the problem (Peffers et al., 2007). Hevner et al. (2004) further 

recommends that descriptive methods for innovative artefacts, such as the proposed solution 

for disposable cups. The descriptive method would take form as an informed argument, 

where relevant collection of primary data will contribute to a convincing argument for the 

artefact’s utility. Furthermore, constructed scenarios through presentation of the artefact will 

demonstrate its utility. 

Peffers et al. (2007) further recommend to retrieve client (end-user) feedback to support 

the the success rate of the artefact. However, since the demonstration will not be supported 

by a complete prototype, elements of Behavioural Science have been chosen. Hevner and 

Chatterjee (2010) argue that Design Science and Behavioural Science aim towards the same 

goal in light of practical implications. Hence, used elements of Behavioral Science can be 

justified as long as they follow research rigor. Due to the Exploratory nature of this research, 

Saunders et al. (2016) recommends utilizing interviews as being relatively unstructured might 

provide new insights and/or ideas to the solution. The authors are to explore the behaviors of 

end-users through semi-structured interviews which aim to confirm or defy whether end-users 
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are to adopt the artefact. The interview is also seeking to test theories stated in the literature 

review as the artefact is a product of them. To conduct a proper interview, the authors are 

to follow the guidelines provided by Saunders, et al. (2016). The interviews are conducted 

with participants from the target population to gather valid and reliable data to support and 

evaluate the design proposal through the concept idea. In contrast to the objective approach 

which seeks to depict a reality separate from the participants through factual answers, the 

approach to primary data collection leans more towards being subjective given that it seeks to 

understand the views and culture of the target population (Saunders et al., 2016). This approach 

to research interviews, sees interview data as being socially constructed; co-produced by the 

interpretations of the participant and by the interviewer, who prompts questions, responds 

to the participant’s views and interprets the resulting data during data analysis. Based on 

the research strategy that has been adopted, semi-structured interviews are chosen due to 

its ability to flexibly balance between the need for additional questions and more elaborate 

answers, while still being guided by a list of themes and possible key questions to be covered 

(Saunders et al., 2016). For this type of interview a possible list of prompts open a discussion 

if needed. Next step is to evaluate whether the artefact fulfils the requirements of being a 

solution to the problem based upon the results of the conducted interview.

3.5 Step 5. Evaluation

The evaluation step is to observe and measure whether the proposed solution solves the 

problem (Peffers et al., 2007). Hevner et al. (2004) further claim that the quality and efficiency 

of an artefact need to be demonstrated through well executed evaluation methods to showcase 

its capabilities to solve the problem. Furthermore, the proposed solution will be tested on its 

utility through fit with end-users, accuracy and completeness which will determine its success 

rate (Hevner et al., 2004). The authors need to compare the objectives from step two to the 

observed results from step four. This requires the authors to utilize relevant descriptive analysis 

techniques upon the interviews. This will be done through coding in the qualitative analysis 

software program, Nvivo, with the responses from the interview subjects (Nvivo, 2020). The 

coding will systemize the responses of the interview subjects and give indications of valid 
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theory while allowing the authors to reflect on the artefact and what could possibly be iterated 

if the concept was to be improved. The outcome of this step will be further communicated, 

which is elaborated upon in step six.

3.6 Step 6. Communication

According to Hevner et al. (2004) Design Science research must provide clear and verifiable 

contributions in design methodologies and/or areas of the design artefact. In other words, 

research must be able to declare and inform ‘what are the new and interesting contributions’. 

Furthermore, the artefact must hold one or more of the following contributions; novelty, 

generality and significance (Hevner et al., 2004). Hence, the artefact must demonstrate 

a clear contribution to the business environment as well as the environmental issues of 

disposable cups. The importance of the problem, the artefact, the utility and novelty, rigor of 

its design, and its effectiveness need to be communicated to an appropriate audience such 

as professionals and researchers (Peffers et al., 2007). The communication step consists of 

the structure of this paper and the oral defence of it. However, the structure of this paper will 

follow the steps described, but step six will be replaced with a discussion chapter which will 

mainly focus on reliability, validity of findings and the research contributions, followed with a 

conclusion and limitations to this study. 

Peffers et al. (2007) further recommend that researchers create a mental model of the 

research course in order to be fully aware of the process. The mental map can be viewed on 

the following page (Figure, 2).
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CHAPTER IV STEP 1 AND 2

4.1 Step 1 Identify Problem & Motivate

Identifying a relevant and important problem involves recognizing an existing deficiency and 

then justifying the value of finding a solution to the proposed problem (Hevner et al., 2004). 

By clearly defining and elaborating upon the research problem, a focus for the research is 

established. 

4.1.1 Environmental Sustainability

To create a representation of the problem and its relevance, it has been observed that 

disposable cups are a concern to the environment. As stressed by Häkkinen and Vares 

(2010) and Foteinis (2020), disposable cups pose environmental threats as the life cycle of 

this product do not lead to recycling as intended. Despite the partial use of biodegradable 

materials, disposable cups continue leading to increased landfilling. A way to solve this 

issue, would be to improve recycling infrastructures, but instead of recycling, this study 

seeks to solve the issue through the introduction of a novel artifact that promotes attractive 

re-use. Through recent technological advancements, the research problem is approached 

holistically through a technological IoT development, a business framework that enables 

market viability for a sustainable value proposition and adherence to relevant policies to 

demonstrate responsible handling of personal data related to the collection and use of 

contextual information.

Furthermore, as e-waste grows as most electronics become obsolete in nature (Babu et al., 

2007), it is imperative to seek possibilities for extended use through increased interaction 

and usability as these qualities sustain value over time rather than deteriorate (Odom & 

Pierce, 2009). As mentioned by Odom and Pierce (2009) meaningful value is achieved 
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in the users’ ability to reflect their individual personalities and user narratives through the 

artifact. In this remark, it is further expedient to inject these features to the solution (Odom 

& Pierce, 2009). 

In the light of IoT features, Miranda et al. (2015) recommended to incorporate smartphones 

to increase user friendliness. In addition, it was found that an IoT solution should benefit from 

everyday objects that are context aware, personalised to users’ sociological profile, interface 

heterogeneity across different devices and behaviour transparency. Kang (2014) elaborated 

upon user friendliness in smartphone applications, where ‘easy-to-use’ and social utility were 

the most appealing characteristics towards end-users. The physical appearance of a device 

should express simplicity and imply easy-to-use (Jenson, 2002; Shelley, 2015). These are 

important factors to consider when developing the interface and physical appearance of the 

artefact.

4.1.2 Technology

As defined by a larger group of researchers within the topic of the Internet of Things, the 

technology revolves around data being created by ‘things’ rather than relying on human-

entered data (Ashton, 2009; Madakam, et al., 2015). The linkage of data generated by 

‘things’ as devices, and services through networks allow for users to access functionality 

and meaning beyond the limitations of the object (Ashton, 2009). This autonomous shift is 

said to afford the opportunity to track and count everything as valuable input (Ashton, 2009). 

But in order to do so, technological features and an architecture to map out the interactions 

of the system must be in place. The architecture of the solution needs to be mapped before 

attempting to implement practical elements.

As mentioned by Abowd et al. (1999) and Ashton (2009), context-awareness is a key feature 

for computers to grasp the everyday of its users. Within this computational ability, context is 

used to provide task-relevant information and/or services to a user. It is therefore relevant to 

define the tasks and services offered to users and explore the requirements for contextual 

information. On a technical level, the research lies according to Abowd et al. (1999) in 



41
Master Thesis: The SmartCup
Step 1 and 2

figuring out what contextual information should be required and which type of context-aware 

feature should be implemented. This can be a presentation of information and services, 

automatic execution of a service and/or tagging of context to information for later retrieval 

when relevant.

In terms of developing the IoT solution it is according to Hou et al. (2016) relevant to look 

into the Android SDK, as it provides easy access to complex functionalities through APIs. 

Moreover it is argued by Taherkordi et al. 2017) that the solution cannot rely solely on IoT due 

to its limited computing capabilities. As a response, a convergence with Cloud computing 

would according to Nastic et al. (2014) complement the solution through unlimited storage, 

computing and network capabilities. Among existing Cloud computing platforms, It is argued 

by Taherkordi and Eliassen (2016) that Firebase is the most efficient and appropriate Cloud 

platform when it comes to beginners within software development. Based on the arguments 

provided for convergence between IoT and Cloud computing, it is imperative to explore how 

both technologies may complement each other when developing the IoT solution.

4.1.3 Policy/Law

As addressed by Weber (2010) and Wachter (2018), IoT brings not only technological 

benefits when contextual information gets linked to services that operate on different local 

and global networks but pose an increasing risk to the privacy and security of personal 

data. To elaborate, Weber (2010) explains that privacy includes the concealment of personal 

information as well as the ability to control what happens with this information. This right to 

privacy is considered inherent and something that should be protected as a personal and 

human right (Weber, 2010). It is therefore apparent that an overall privacy and security 

assessment should be conducted to safeguard individuals and adhere to the surrounding 

laws around handling of personal data. 

In terms of IoT technologies, the constant collection and attribution of personal contextual 

tags to objects may not be known to users. Thereby, it is possible for unexpected actors to 

track the individuals without their awareness (Weber, 2010). Furthermore, as IoT revolves 
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around the pursuit of identification and personalization of users, drawn inferences from the 

collected data might lead to discriminatory treatment as a result of user profiling (Wachter, 

2018). While IoT is sought for as a mean to identity and provide tailored experiences, a dual 

purpose of IoT would be to provide an IT-infrastructure that facilitates the exchanges of data 

in a secure and reliable manner (Weber, 2010).

To ensure responsible handling of personal data and mitigate associated privacy risks, it 

is argued that use of personal data should be structured accordingly to the legal principles 

of the GDPR (Wachter, 2018). As an information provider, this includes transparency and 

awareness of the possible risks of the IoT technology, which is also key for users in making 

informed decisions about their participation. Furthermore, privacy and security measures 

must be implemented into the design of the artifact to govern the prescribed data activities. 

As requirements, the design therefore needs to account for resilience to attacks, data 

authentication, access control and client privacy (Weber, 2010; Wachter, 2018). In addition, 

it was highlighted that a pseudonymization feature would relief potential end-users against 

risk of profiling and the solution being intrusive (Weber, 2015; Jernigan et al., 2016).

4.1.4 Business

A main concern in regard to sustainable value propositions is that they simply do not appeal 

to a wider audience. As stated by Müller (2012), it is not enough to differentiate in the market 

by being declared green since consumers are searching for solutions that bring benefits at 

a customer level. On a higher level of value, it is argued that “meaning” has to be designed 

to facilitate a strong relationship between consumer and product/service (Müller, 2012), 

hence the importance of defining how valued meaning is created to enable meaningful 

consumption. In fitting a value proposition to a market, it is in this research relevant to 

explore how continued re-use is integrated and how value can be extended beyond the 

usual life cycle of the product. 

Aside from proposing a value proposition to end-users, value is also sought for relevant 

business actors to facilitate interaction and value exchange between distinct user groups 
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within a multi-sided digital platform (Alstyne et al., 2016). In this regard, it is explored how 

the benefits of IoT being rapid access to customer data and more personalized customer 

contact might appeal to relevant business actors (Dijkman et al., 2015; Lo & Campos, 2018). 

The value proposition should as mentioned be designed to not only bring value to a single 

user group, but rather to both in a relationship where the value for one group increases as 

the number of participants from the other group increases (Reuver et al., 2017). In other 

words, relationship dynamics and network effects as a driving force should be explored as 

a growth mechanism to attract more users and value to the platform (Alstyne et al., 2016; 

Evans, 2009). The restricted focus on customer value therefore shifts towards a focus on 

the total value of an expanding digital platform ecosystem (Alstyne et al., 2016). Moreover, 

the facilitation of interaction between business users and end-users in a digital platform 

(Reuver et al., 2017) require network capabilities and a technical architecture to facilitate the 

exchange of value in between the different user groups. This includes ensuring that parties 

are able to communicate across connected devices and that analytical capabilities are in 

place to process raw consumption data into meaningful insights (Jernigan et al., 2016).

4.2 Step 2 Define Objectives of a Solution

This step will attempt to settle the objectives that solve the above stated problems with an 

Information System (Peffers et al., 2007). In order to achieve the objectives it is necessary 

to implement belonging requirements to the artefact (Hevner et al., 2004). The artefact can 

only be considered as a solution if it achieves all the requirements. Through the theories and 

the problem statement, the authors believe that the solution should be a SmartCup, a cup 

with integrated IoT capabilities that promotes re-use. The objectives and requirements to the 

SmartCup will be elaborated upon below.

4.2.1 Environmental Sustainability 

An overall goal of the SmartCup is to promote re-use through utility and attraction. To achieve 

sustainability through the artefact, it is implied that re-usability is an objective. In other words, 

the SmartCup needs to consist of materials that can sustain multiple use and be washed 

without it affecting the integrated electronic components, hence the concept 
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being imagined through the form and material composition similar to those found in a regular 

tumbler. However, as argued by Odom and Pierce (2009) the objective of re-usability needs 

to account for interaction and usability. To enable end-user interaction, the SmartCup 

would differ from regular cups by having a screen, which communicates interchangeable 

personalized content dependently on the situation it is used. To emphasize more on usability, 

it is argued that meaningful value is achieved in the user’s ability to reflect themselves through 

the solution (Odom & Pierce, 2009), hence usability leaning more towards personalization 

as a requirement.

Adding onto the importance of personalization and interaction, it is argued by Miranda et 

al. (2015) and Kang (2014) that user-friendliness should be included to sustain use. By 

integrating smartphones and smartphone applications into the architecture, the complexity 

of use decreases as end-users are met with known interfaces.

The physical appearance of the cup needs to attract the target market through simplicity, 

i.e. soft edges, few buttons and hiding its electronic components for a more seamless 

appearance (Jenson, 2002; Shelley, 2015). In order to test the appearance, the design 

of the cup needs to be as close to an end product as possible. Due to the lack of physical 

resources and engineering skills, the authors are to exhibit the design through digital ways.

4.2.2 Technology

To enable context-aware features drawn from the different categories defined by Abowd et al. 

(1999), the solution should account for the development of following features; Presentation 

of contextual information to end-users, Automatic execution of a service, and Tagging of 

context to information for later retrieval when relevant.

As for presenting contextual information, end-users should be notified when their specific 

drink is at a desirable temperature. This requires retrieving the beverage type and sensing 

the temperature. Automatic execution of a service should occur when reminding end-users 

of a personal memory that they had when consuming a specific beverage type. Lastly, 
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end-users should have access to their individual consumption data and potential health 

suggestions.

The implementation of the proposed features rely on appropriate structuring of hardware 

components. Using a development board, a camera should be attached to detect the 

beverage, while a temperature should be attached to sense the temperature of the beverage 

within the cup. To provide for connectivity and data transfers to/from a database, a WiFi 

antenna is required.

By developing the artefact using the Android SDK as recommended by Hou et al. (2016), 

the development should account for the retrieval of contextual information and how the 

information is further used when constructing context-aware features. Furthermore, it is 

required that Firebase as a cloud-based service should be integrated into the solution to 

support internet-enabled features and establish connection between devices (Taherkordi & 

Eliassen, 2016).

4.2.3 Policy/Law

The researchers need to ensure that the chosen Cloud Computing system (Firebase) offers 

secure information pipelines and security measures such as data authentication, access 

control and pseudonymization (Weber, 2010; Weber, 2015; Wachter, 2018).  

The SmartCup application and the transmission of personal data require consent from the 

end-users in order for the processing of personal data to be lawful and in compliance to the 

legal provisions laid out in the GDPR (Wachter, 2018). The SignUp feature in the application 

would need a consent form in order to provide transparency towards end-users and enable 

informed decisions to participate (Wachter, 2018; Lo & Campos, 2018; Weber, 2010). This 

includes a description of what data is collected and to which the purpose they are being 

processing.
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4.2.4 Business

It is widely known that businesses can benefit from user-specific consumption information 

(Jernigan et al., 2016). The consumption information can be utilized to engage end-users 

with their own consumption habits and health recommendations to achieve meaningful 

consumption and establish a value proposition (Müller, 2012). The business users can use 

the consumption information to design tailored advertisements to end-users in order to 

increase purchases e.g. through promotional activities such as campaigns (Lo & Campos, 

2018). To reach the attention of the end-users, the screen can display personalized 

promotional activities.In viewing it from a business perspective, beverage companies can 

identify purchase behaviors by the type of drink, time it was consumed and the location. This 

information can reveal consumption patterns that is otherwise difficult to obtain without IoT 

technology (Jernigan et al., 2016). The business user would need a Cloud computing system 

that can store and transform the raw data from the SmartCup to valuable customer insights. 

In other words, the chosen Cloud computing system needs to enable access for data analysts 

to further process the data if needed. Note, Value Proposition, Customer Relationship and 

Key Partnerships are objectives that will only be tested on a theoretical level as noted below, 

it is more valuable to first test whether end-users’ are to join the platform.

One can assume at this stage of the development process that the SmartCup is to thrive 

on indirect network effects (Evans, 2009). Due to a missing incentive for businesses to 

participate in a platform without the availability of consumption information, an initial focus is 

targeted towards end-users in the development process. End-users should be incentivized 

to join the platform first to establish a database of consumption information. To ensure that 

objectives and requirements for the proposed solution are being achieved in the design and 

development step, the following table is to be used as a checklist to consider the artefact as 

a solution.



47
Master Thesis: The SmartCup
Step 1 and 2

Figure 3: Table of Objectives and Requirements
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CHAPTER V STEP 3 DESIGN AND DEVELOPMENT

This next step in our Design Science research process consists of designing and developing 

a concept. From the prior step in defining the objectives for the solution, this section seeks 

to demonstrate how the objectives are integrated into the design and development phases. 

The design involves understanding the studied domain and applying relevant scientific and 

technical knowledge, while the implementation of features demonstrates the viability of the 

concept being constructed. The implementation serves as a contribution to developers and 

researchers within the area of IoT. However, due to availability of resources and constraints 

in terms of development, the proposed solution will not be able to depict a final nor high-

fidelity solution. As discussed in the methodology section, it is important for the researchers 

to be aware of the constraints in terms of developing the artefact (Hevner et al,. 2004). In that 

regard, it is acknowledged that necessary programming skills and configuration may pose 

difficulties due to inexperience within this area. A development focus is therefore targeted 

towards feasibility of the concept, not a fully working solution. To construct feasibility, 

the development will be based on the construction of models highlighting the necessary 

components and demonstrating how they are to interact within a system architecture. 

This will be manifested in the establishment of a system architecture and UI model that 

strengthen the overall concept and support the demonstration of the concept in a more 

tangible format. As mentioned in the methodology chapter, this chapter is structured by its 

process for researchers and developers to follow the same procedure when conducting the 

same or similar study. 

5.1 Establishment of Concept Architecture and UI Model

To develop the suggested solution, it is necessary to implement the IoT features that make 

the artefact context-aware and connected. Meanwhile it is also important to construct a user 

interface that strengthens the interaction between user groups and the artefact (Miranda et 

al., 2015; Kang, 2014). These components serve as the foundation of the system. In 
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When the end-users consume their beverage from the cup, sensors within will detect the 

type of beverage and its temperature. Moreover, a timestamp and geolocation will also be 

registered to the particular consumption event. These collected data will be transmitted 

in real time to Cloud services through internet connectivity for storage and processing. 

Depending on the use, the data will then be transposed to either business users or end-

users: Business users are able to perform data analysis and establish customer insights to 

support their marketing strategies and communicate targeted advertisement material more 

effectively towards end-users through the screen of the cup. Occasionally, end-users are 

mapping the system architecture, the interactions between different components are defined 

and interaction between more user groups is enabled. This further highlight how each user 

group within the platform draw value from the proposed solution. The establishment of the 

system architecture is seen in the figure below:
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also presented with a personal memory based on their past consumption. Moreover, end-

users are able to retrieve the consumption data in a structured format through a mobile 

companion application for greater lifestyle awareness and health suggestions. This includes 

display of consumption data in structured daily, weekly and monthly formats, while also 

deriving suggestions for better health based on individual consumption levels. Upon end of 

the consumption, the end-users are able to wash the SmartCup, which enables re-usability.

On a more granular level, the user flow associated with the activities performed by the end-

users have been outlined in the following UI Model.
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Based on the established functionalities within the system architecture overview and UI 

Model of end-user activities, the following will elaborate more upon the features and describe 

the necessary steps to demonstrate feasible implementation and serve as a contribution to 

other developers that attempt to build or commit to the same type of research. The outcomes 

of this step will further be used to demonstrate how well the concept is able to solve one or 

more instances of the problem (Peffers et al., 2007).

5.2 Implementation of Context-Awareness, Connectivity and UI

To account for the IoT features, the system development architecture has been fragmented 

into separate sections to better grasp the design and development of each specific feature. 

This includes context-awareness to enable the IoT artefact to autonomously gather relevant 

contextual input from sensors, connectivity to enable increased and adaptive functionality 

as well as facilitate interaction between user groups in a digital platform. Moreover, a mobile 

user interface is developed to enable companion features and greater use of collected data 

to promote consumption awareness in a structured and more user-friendly format. 

 

For demonstrative purposes, the solution is developed using the Android SDK that configures 

the functionality of hardware components. Furthermore, Firebase services are also included 

to demonstrate how Cloud Computing solutions might accommodate storing and processing 

of data between connected devices.

5.2.1 Context-Awareness

To implement context-awareness capabilities, more specifically temperature sensory inputs 

and detection of beverage types, a temperature sensor and a camera module have been 

installed onto the development board, PICO i.MX7D, that is used for demonstrating the 

development of features (Android Developer, 2020a; Figure 6).
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To access and enable sensory functionalities, the modules have been programmed into an 

application within the Android Studio software development environment using Java as the 

programming language. As seen in the build model below, an Android Package Kit (APK) 

also called an Android Application Package includes the Application Module containing our 

application’s source code, resource files and Interface Definition Language (IDL) files that 

enable processes to communicate with each other through an interface (Android Developer, 

2020b). Aside from the main module, dependencies account for access and use of external 

modules and libraries within our application module (Android Developer, 2020b). In our case 

that would be drivers for the temperature sensor, camera, and the integration of Firebase 

services as seen in the figure on the next page.

Figure 6: Hardware Configuration, Temperature Sensor and Camera Module
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To account for the design and development of desired features, user flows and necessary 

implementation steps are elaborated in the following.

5.2.2 Temperature Sensing

As illustrated in the Figure 5, the temperature data inputs are collected through the temperature 

sensor at the start of the activity and continues to do so whenever the temperature within the 

cup changes. These inputs are used to inform consumers about when their beverage is at 

a desired temperature for increased satisfaction in regard to consumption, whether it be a 

coffee that is more appropriate to consume when hot or a soda that is better enjoyed when 

it is still cold. Moreover, temperature readings also inform beverage companies at which 

temperatures their consumers prefer to consume their offerings.

5.2.2.1 APK Building: Temperature Sensing

In terms of enabling these functions within the application build, a SensorManager allows 

access to the device’s sensors and will listen if the temperature sensor is available on the 

device (Android Developer, 2020c). Retrieving the temperature values is then dependent 

on a SensorEventListener that listens whenever the sensor values change and updates the 

current temperature value (Android Developer, 2020d). Based on the current temperature 

Figure 7: Build Process of a Typical Android App Module (Android Developer, 2020b)

Application Module

Source Code
Resource Files
IDL Files

Dependencies
Librarymodules:
- Temperature driver
- Camera driver
- Firebase module

Compilers Android Package Kit
(APK)
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value and the detected beverage type, if/else conditional statements will determine if 

the detected beverage is at a desirable drinking temperature and as a result inform the 

consumers.

5.2.3 Temperature Sensing

As illustrated in Figure 4, the beverage type is extracted through the use of the camera 

module, from which the beverage is detected when the activity starts. Each time a new 

beverage is detected and recognized, an entry containing the type of beverage should 

be listed together with geolocation and a timestamp to create a consumption history. The 

consumption history should be relevant for increasing consumption awareness to both end-

users and businesses; end-users gain insight into their own individual consumption habits 

while businesses gain insight into their customers and their preferences (Lo & Campos, 

2018). In response to the classification of beverages, consumers are met with targeted 

advertising material dependently on their consumption of beverage types. Similar to the 

process of transmitting targeted advertisements, end-users will also be presented with a 

personal memory based on their past consumption history when relevant.

5.2.3.1 APK Building: Beverage Detection

Enabling these features depends on the ability to access the camera module and classify 

the captured instance of what it sees. In order to detect the beverage from the image that 

is captured, the researchers have applied a sample project wherein TensorFlow is used to 

identify different classes of objects (GitHub, 2020). From testing the project, the researchers 

have confirmed the working conditions of recognition features based on a pre-trained image 

classification model (TensorFlow, 2020). Based on this knowledge, it is argued that RGB 

color values can be classified accordingly to their nearest resemblance to color nuances of 

specific beverages. To not overwhelm the processing capabilities of the artefact, a cropped 

Bitmap of the image (Android Developer, 2020e) will be used when comparing the image to 

the list of pre-classified RGB values. Based on the detected beverage type, the value of the 

object containing the current beverage type will be replaced with the classified image value. 

Upon detecting the beverage, a timestamp is acquired through use of a Calendar 
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class from which an instance of date and time can be requested (Android Developer, 2020f). 

Meanwhile, the associated geolocation is requested through the LocationManager that 

retrieves the location from the network that the device is connected to (Android Developer, 

2020g). The collected values are then forwarded to the Firebase database in real time. In 

response to the value of beverage type, the device will retrieve personalized image content 

that replaces the value of the ImageView which determines the content displayed through 

the screen (Android Developer, 2020h). 

5.3 Connectivity and Adaptive Functionality

As for the adaptive functionality of the artefact, connectivity is needed in order to respond 

to real-time changes. To fulfill this requirement, Firebase has been implemented into the 

development of the artefact. As for services, the development utilizes Firebase Analytics to 

measure user activity and engagement, and Realtime Database to store and sync data in 

real-time across connected clients (Firebase, 2020a; Figure 8).

Figure 8: Firebase Authentication, Connected Clients
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As for transmission of temperature inputs and detected beverage types, read and write 

operations specifies the write destination wherein the method’s placeholder is to be replaced 

with actual values from our temperature sensor and classification of beverage types 

(Firebase, 2020b). As well as deciding which values to transmit, it is important to specify 

when it is relevant for the artefact to push values into the database. Since temperature 

changes occur at every millisecond, an interval for pushing the value to the database has 

been scheduled. This prevents the database from being overwhelmed with an unnecessary 

volume of incoming data. Meanwhile the beverage type value, consumption location and 

timestamp are transmitted to the database less frequently as it is only detected when a new 

beverage is poured into the cup. Instead of overwriting the value within the database, a 

history of temperature readings and past consumption of beverages require us to store the 

values, hence the need to retrieve and update the values within Firebase Database (Figure 

9).

Figure 9: Firebase Database, Updating Values
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In response to writing values to the database, real-time reading of values from the database 

becomes relevant for businesses, not only to gain instant insight into how their offerings are 

consumed and when, but also for the platform to respond immediately with personalized 

content such as displayed advertisements from involved businesses.

5.3.1 Customer Insights

Aside from being able to increase brand awareness and target personalized ad campaigns, 

the ability to track and reach customers through more aspects of their everyday lives 

increases as IoT entails sensibility and connectivity. Moreover, customer insights can be 

drawn from the increasing access to customer preferences when additional sources of data 

are included (Wachter, 2018). In this case, the opportunities to gain customer insight are 

widening when the artefact collects temperature, geolocation and time of consumption. As 

a customer insight system, this affords the option for businesses to gain greater knowledge 

of the demographics of their customers and e.g. where to increase marketing efforts (Lo & 

Campos, 2018). In cross-reference to data regarding time of consumption, the customer 

insight system may even support strategic decision-making about when to market to their 

customers.

5.3.2 Implementation of Client Privacy and Security Measures

As the volume of incoming data is projected to grow alongside increased usage and 

more personal data being disclosed between connected parties, privacy and security 

measures must be implemented to account for the imposed vulnerability of personal data 

and compliance to the legal provisions laid out in the GDPR (Wachter, 2018). Amongst 

provisions, a restricted focus at this early development phase is targeted towards ensuring 

that data processing is lawful and that privacy and security measures are implemented to 

safeguard the data subjects.

Prior to collecting and processing personal data, the data subjects are presented with a 

consent form when signing up for the service in order to be transparent (Wachter, 2018). 

The consent form will include a thorough and clear description stating the identities of the 
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data controller and processor including any third parties who might rely on the consent. 

Furthermore, the data subjects will also be informed about what data is collected and to which 

purpose(s) they are being processed, all of which make the consent specific towards the 

data processing activities (Wachter, 2018). Moreover, as the identities and data processing 

activities are disclosed, transparency is provided, which enable informed decisions to 

participate. If the consent is given by the data subject, the collection and processing of 

personal data is to be considered lawful (Wachter, 2018). Otherwise, the data processing 

activities will not take place.

At the time of determining the means for processing and at the time of the processing itself, 

appropriate preventive privacy measures such as pseudonymization is implemented. This 

means that direct identifiers such as names and device ids are de-identified and replaced 

with surrogates such as randomly generated values to prevent unauthorized re-identification 

of data subjects. Instead of storing and processing data in relation to the names of our data 

subjects, surrogates will be produced through means of tokenization, and the processing will 

be based on the generated tokens rather than the original values (Firebase, 2020c; Figure 

9).

 

To account for the posed risks, the choice of Firebase as a service to connect devices 

and user groups enables specific security configurations and security within data pipelines 

(Firebase, 2020d). When handling data between more user groups, and more users in 

general, the risk involved are unauthorized access and attacks which in turn might reveal 

vulnerabilities to client privacy. To increase resilience towards such, Firebase Authentication 

service has been implemented to identify the users on the platform and ensure that only 

registered users are allowed to access the system (Firebase, 2020e). Upon access, security 

rules are implemented into the database to define access control, determining and regulating 

the distribution of read and write privileges (Firebase, 2020f). In this case, authenticated 

end-users are only allowed to access their own consumption data on their applications, 

while authenticated business users are to have access to pseudonymized consumption 

data. Furthermore, data validation rules have been configured within the database to 
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determine what can be written to the database (Firebase, 2020g). This enforces specific 

data structures wherein format and content of data is validated. While it ensures that values 

are not overwritten by unauthorized users, it also ensures that malicious content does not 

make its way to the database, making the system more resilient to attacks.

5.4 User Interface

To provide increased functionality and enable the user’s ability to acquire individual insight 

into consumption habits, the application module integrates functionality into a structured 

and user-friendly UI for the mobile companion application. As illustrated in the earlier UI 

model (Figure 5), the user interface should be able to effortlessly navigate the end-users 

through authentication screens, a consent form, pairing of devices, and upon login, provide 

access to individual daily, weekly and monthly consumption reports to increase consumption 

awareness. Moreover, health recommendations should also be structured to promote 

healthier lifestyles.

 

When building a user interface, the layout resource within the application module defines 

the structure and how the different screens are mapped (Android Developer, 2020i). All 

elements within a layout are built using a hierarchy of View and ViewGroup objects; View 

being the visible interactive objects and ViewGroup being the invisible container that defines 

the layout structure as seen in the figure below:

Figure 10: View Hierarchy that Defines a Layout (Android Developer, 2020j)
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Without consideration of styling due to the earlier development phase, a focus has been 

on creating a functional wireframe. To demonstrate the user flow and hierarchy of Views, 

buttons as Views have been interactively linked to their corresponding layout screens as 

Viewgroups (Android Developer, 2020j). Within each Viewgroup associated application 

module, the buttons have been retrieved and declared by their View IDs using findViewById() 

to enable further programmability. In this case, each button has been assigned a ClickListener 

that performs an Intent whenever an interaction with the button occurs. The Intent object 

represents the intent to start another activity, in this case running other modules of the 

application (Android Developer, 2020k). To further integrate functionality into our mobile 

companion application and the UI, different executable scripts have been assigned to the 

many OnClickListener() dependently on the purpose of each View and Activity. These 

include authenticating users through the Firebase Authentication service, and the retrieval 

and structuring of consumption data in user-friendly formats.

5.5 Design and Product Representation

As the system of the proposed solution has been established, a concept illustration of the 

intended outcome has been developed to make the concept more tangible. In order to create 

an accurate representation of the design, the following illustrations have been developed 

using Blender 3D creation suite (Blender, 2020).

5.5.1 The SmartCup Front

As suggested by Jenson (2002), simplicity has been integrated to attract end-users, round 

edges that promotes user-friendliness has also been a main focus upon the designing 

process (Shelley, 2015). For the screen to appear as a natural part of the cup, a thin bendable 

OLED screen is wrapped around the cup, which holds a similar build to an ordinary insulated 

tumbler. All components are protected with a clear transparent layer of plastic to enable 

cleaning and re-use without affecting the internal electronic components. As seen in the 

illustration, the battery chamber is placed underneath the cup with an accessible charging 

point. As it is common for batteries to deplete when the cycle count is high, the battery 

should be easily replaceable to sustain the lifetime of the artefact and for it not to further 

contribute as e-waste. The following figure depicts the result of the design.
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Insulated tumbler

OLED screen

Battery chamber

Figure 11: Concept Illustration (Front)

5.5.2 The SmartCup Back

Since the system architecture requires a development board, camera and a WiFi antenna, 

it was necessary to include these to the concept design on the backside of the cup, this is 

where the sensors are located. For it to become a natural extension and weave more into 

the material of the cup, the board is hidden inside a cabinet with a visible On/Off button that 

enables the manual option to turn off the functionalities at any time. One button is chosen to 

promote simplicity and easy-to-use characteristics. As mentioned earlier, the camera that is 

used for detecting the beverage is placed on the top of the cup but are thought to be more 

discreet than what is currently shown in the figure below. Furthermore, the WiFi antenna will 

be located next to the cabinet and would also not appear as obvious to the end-user.
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As the full concept and design of the solution has been established, the concept is to be 

used for the demonstration, which will be performed in the following chapter. The authors 

acknowledge that they do not have access to resources needed to build the above illustration 

of the cup, hence, the concept illustrations will be utilized in step four when demonstrating 

the concept to the interview subjects.

Camera module

WiFi antenna

Harware board
attached to sensors:
Temperature sensors 

On/O� button

Figure 12: Concept Illustration (Back)
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CHAPTER VI STEP 4 DEMONSTRATION

As described in the methodology, interviews have been conducted in order to confirm 

or reject theories stated in the literature review and to evaluate the success factor of the 

proposed solution solving one or more instances of the problem (Peffers et al., 2007). Due to 

the circumstances, namely the Covid-19 pandemic, the researchers had to implement vital 

changes in how they were to demonstrate the artefact. The initial plan was to carry out a 

workshop, where the participants were to experience the artefact and the belonging system. 

The workshop was designed to enable observation techniques where evaluation would not 

solely be dependent on oral answers, but also on how the participants were to interact with 

the solution and if a desire was expressed towards the solution. The implications of this 

sudden change will be discussed later in the limitations section. However, to overcome the 

difficulties that the pandemic has brought onto this research, the authors have designed an 

interview that would simulate the intended workshop. The interview is designed to withdraw 

as much information about the participants as possible, without it creating monotony in 

the discussions regarding viability of the solution. Purposely, the questions and discussion 

points are made to engage the participants and trigger curiosity. As the interviews were 

conducted at distance, it was important to prompt curiosity by asking leading questions and 

establish food-for-thoughts towards the revealed solution.

6.1 The Sample Population

The sample population represents the target population of the research inquiry (Saunders 

et al., 2016, p.275). Whereas the proposed solution might accommodate a wider audience, 

it is narrowed down to a segment that is more likely to consume disposable cups on a 

regular basis and who are also more prone to adopt newer technologies. Ages of the target 

population ranges between 20-35 and includes different lifestyles such as university students 

or workers at the peak of their carriers. When excluding younger and older segments, it 

is assumed that the level of disposable cups consumption is not severe with a younger 

segment due to less demanding lifestyles and limited coffee consumption. Meanwhile it is 
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assumed that older segments do not adopt newer technologies that easily. Do note that the 

sample population is based upon convenience and accessibility due to the circumstances. 

This may impose a degree of bias and is later discussed in the limitations section of this paper. 

As for sample sizes, the quantity followed the recommendations from Saunders et al. (2016, 

p.297) who mention that sampling that should range between 5 to 25 when conducting semi-

structured or in-depth interviews. Furthermore, it is recommended to continue collecting 

qualitative data until data saturation is reached (Saunders et al., 2016, p.297). In this regard, 

the researchers experienced saturation after having conducted 10 interviews as the last 2 

interviews did not provide new information or additional themes, hence it was invaluable to 

further increase the sample size.  

Each interview was scheduled to last for 45-60 minutes depending on how long the responses 

were. To follow rigor in terms of the interview quality criteria, the authors have constructed a 

thorough interview guide as seen in Appendix 1. This guide is a list of the high-level topics 

and questions that the researchers planned on covering during the interviews. Note, when 

the authors constructed the interview guide they came to the realization that the concept of 

Technology would be difficult to test without it being a repetition for the participants when 

revealing the solution, hence the concept is not a part of the interview guide. Sub-concepts 

of Business such as Value Proposition, Customer Relationship and Key Partnership are 

removed as these are found to be difficult to test on end-users, this is later highlighted in the 

Discussion chapter. However, the interview guide is meant for a semi-structured interview, 

in other words the questions within the topics are not to be followed in a specific order if it 

interferes with the natural flow of the conversation (Saunders et al., 2016).

6.2 Introduction

In the introduction, the authors enlightened the participants to the overall topic of the research. 

That being mainly questions about sustainability and how novel technologies might be a 

solution to the issue of disposable cups. Prior to the interview, it was important to inform 

the participants about the interview results being processed anonymously and that their 

identities are being kept only for the record. This affords a more relaxed environment where 

honest answers are more probable (Saunders et al., 2016. p.406). 



66
Master Thesis: The SmartCup
Step 4 Demonstration

6.3 Opening Questions

The opening questions were constructed to initiate the conversation and provide hints about 

the outcome of the interview. Here, the purposes are to create a profile of the participants 

and direct the attention towards the main topic and proposed research problem. The 

efforts in creating a profile consist of investigating individual consumption traits in regard to 

disposable cups, which may support the researchers in further narrowing down a potential 

target market segment.

In order to identify what the solution might replace, the first opening question seeks to figure 

out what sort of object the participants usually consume their beverages from. In answering 

this question, the participants are seemingly led to recall their consumption of disposable 

cups. If the participant does not distinguish between consumption at home and outside, then 

a definite answer is probed. It is important to establish the location and occasion to further 

demonstrate that the utility of the proposed solution is applicable in most of the everyday 

situations that the average consumer would engage in.

To gain insight into the values towards disposable cups, the participants are inquired about 

their thoughts to this sub-subject and its (dis)advantages. Furthermore, they are asked about 

the design of disposable cups to trigger thoughts about how appearances might influence 

their perception. It is vital for the outcome of the interview that the participants find the same 

values in the proposed artefact as they do for disposable cups, hence a need to highlight the 

qualities of the object it intends to replace. Moving on from this section, it becomes relevant 

to lead the participant into the topic of environmental sustainability.

6.4 Environmental Sustainability

To retrieve information about the general awareness regarding the sustainable issue, the 

participants are to elaborate upon how they think disposable cups impact the environment. 

In extension, it is then relevant to explore if an initial connection to the solution exists when 

asked what they think would reduce their consumption. To further grasp the participants’ 

environmental concerns in connection to disposable cups, the participants are asked if they 
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are influenced by unsustainable characteristics. This may highlight an existing attraction 

towards more sustainable alternatives.

It was further important to connect sustainability to the existence of tumblers as an alternative. 

In this regard, the participants were asked if they already own a re-usable cup and if not, 

they were to provide reasons for why they would acquire one, which encourages them 

to contemplate upon potential benefits. Moreover, the participants were specifically asked 

how often they (would) use a tumbler, which makes them imagine the possible use-case 

scenarios. The responses to these questions provide a perspective on tumblers that can be 

reflected onto the proposed solution due to their similarities. To focus the attention towards 

how the solution might provide beneficial differences, the participants are to reflect upon 

which situations that prevent them from using regular tumblers. 

To test the theory of objects refraining obsolescence when personal attachment is established, 

the participants are asked to provide reasons for objects becoming obsolete. If the answers 

revolve around outdated electronics, a natural transition to the following questions occur as 

they seek to inspire greater utility and personalization through the inclusion of IoT features.

It is severe for the demonstration of the solution that the participants understand how the 

inclusion of IoT technologies can benefit them and the environment. To grasp the concept of 

IoT and its benefits, the participants are to reflect upon what a smart object is (‘smart object’ 

is used as a tangible reference to the term IoT). If the participants find difficulties grasping 

what a smart object is, then hints will be given by further asking if they have some at home 

or carry any around. Considering the universality of smartphones, the question is meant to 

work as a reminder that they already use smart objects on a daily basis, which supports the 

tangibility when presenting the actual solution. To further emphasize on the benefits of IoT 

technologies, the participants are to elaborate upon why smart objects appeal.

To further gain insight into the participants’ perception of what they consider as satisfying 

smart objects, it is important to know what they regard as user-friendliness in applications. 
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Here, it is anticipated that some aspects match the application of the solution. To verify the 

importance of interaction as stated in the literature review, the participants are to elaborate 

upon the necessity of interaction and which types of feedback they seek when interacting 

with smart objects.

As discussed in the literature review, personalization is an important part in sustaining usage 

of any private IoT product. In correlation to IoT, the researchers try to gain insights in how 

the participant conceives personal attachments towards objects. Furthermore, attachment 

is also explored through resemblance to individual personalities, which would indicate the 

importance of implementing personalization as a feature. As personalization rely on user-

specific traits, a natural transition is made towards the topic of privacy and personal data 

activities.

6.5 Policy/Law 

To grasp the potential sentiment upon the data processing activities surrounding the proposed 

solution, the participants are inquired to describe their feelings towards objects collecting 

data about their daily activities. In extension, the participants are to emphasize upon which 

types of data they consider to be personal, in other words more sensitive.

To relate the questions more towards the proposed solution, the participants are asked about 

how they feel regarding the exchange of personal data for services. More specifically, the 

participants are inquired to share their thoughts about businesses targeting advertisement 

content based on their individual habits. Dependently on the responses, drawn insights will 

disclose any potential reluctance. As a follow up question, the participants are to answer if it 

makes a difference if the businesses are more well-known brands. Opposed to reluctance, 

this may highlight willingness to engage when involved businesses are familiar. If familiarity 

matters, it is important to inquire about the beneficial aspects. This would potentially justify 

why the collection of personal data is necessary for the solution.
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Data collection theory clearly states that end-users are becoming increasingly aware of the 

potential dangers when providing their personal information to online services (Wachter, 

2018). In an effort to test this theory, the participants are asked if they fear such collection and 

if privacy poses a concern. In address any expressed concern, the participants are asked if 

the integration of appropriate security measures makes them feel safer. To further examine 

the solution’s business proposal, the topic of discussion moves onto to digital platforms

6.6 Business

This topic is to investigate the theories regarding efficiency of digital platforms in a business 

context. Firstly, the participants are to answer if they would be intrigued to acquire an object 

if their friends had the same object. This question tests whether direct network effects are 

applicable to the proposed solution and under which conditions they may apply. It is then 

examined whether indirect network effects appeal to the participants when asked if they would 

be more attracted to the solution when more businesses are to provide value. Since indirect 

network effects rely on the value exchange between more user groups, the participants are 

asked to describe their values towards interaction with businesses. These questions would 

potentially enlighten the participants in how the inclusion of businesses might contribute to 

increased end-user benefits. At this point in the interview, the researchers are to inform the 

participants that the interview is coming to an end, but as a last part, the proposed solution 

to the discussed issues is presented.

6.7 The SmartCup

In the introduction to the SmartCup, the researchers highlight and elaborate upon all features 

of the solution. This includes the topics discussed throughout the interview. Whereas the 

topics may have seemed a bit separated, the participants are to realize that they are all 

part in validating different aspects of the proposed solution. Through screen-sharing, the 

participants are presented with a 3D concept illustrations with belonging descriptions, 

the System Architecture and the UI Model (Figure 4; Figure 5; Figure 11; Figure 12). The 

questions that are asked in this final part of the interview is designed to retrieve a natural 

reflection upon earlier discussed themes.
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First, the participants are asked to describe the appearance of the SmartCup for concrete 

evaluation of the design proposal. Then the participants are asked to describe the features 

they liked or disliked, making it easier to evaluate which parts of the proposed solution were 

successful. If one or more of the main features are not mentioned by the participants such 

as lifestyle awareness or targeted advertisements, these will be probed directly to acquire 

necessary feedback to support the overall assessment of the concept. To support iteration 

purposes towards a more desirable solution, the participants are asked to describe how the 

concept may be improved. This information will be used for the discussion part of the paper 

and may also indicate the success factor of the proposed solution. To grasp the opportunity 

to retrieve suggestions to other desirable features, the participants are asked if there are any 

missing features to the concept.

To direct the conversation towards the research problem, the participants were asked how 

the proposed solution would change their disposable cup consumption. Here, it is important 

to know in which scenarios they would use it. In comparison to the occasions related to 

disposable cup consumption, the participants are to reflect upon if the proposed solution 

provides a wider array of use-case scenarios. This will demonstrate if the proposed solution 

and its technology attract the participants enough to overcome constricting factors. Adding 

on to that question, it is relevant know whether the participants perceive the artefact as 

an ‘everyday object’. Again, this will indicate success factors of the proposed solution. To 

finish the interview, the participants are asked about their consideration of it being a green 

product. This is to confirm theories regarding sustainable products and their attractiveness, 

and whether this affect their willingness to adopt the solution.

As mentioned in the introduction of this chapter, the interview is designed to enlighten 

the participant on how all the elements of this thesis is connected. To examine whether 

the solution meets with all of its objectives, the evaluation of the interviews will provide 

knowledge of how successful the artefact was in terms of responses from the participants 

and whether the contributing theories apply.
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CHAPTER VII STEP 5 EVALUATION

As mentioned earlier in the methodology, this step is to evaluate upon the results from the 

demonstration step. This research has conducted interviews with 10 participants that lasted 

for 45 to 60 minutes, which has led to a vast amount of content. This step is to showcase the 

results that came through which had significance towards the success factor of the proposed 

solution. To showcase the structure of the coding and how they are interpreted, an excerpt 

of the coding scheme is to be exhibited. The exception is from the direct responses towards 

the solution, given that it would be the logical procedure in order to exhibit connection to 

statements made earlier in the interview. Hence, the descriptive part of this step is constructed 

to display those opinions on the solution that have strong connections to earlier statements 

regarding theory. Note, this step only provides results, further analysis in conjunction with 

theory and the solution is revealed in the discussion chapter of this thesis. In order to make 

a clear statement of the success factor of the solution, this chapter will conclude with an 

overall assessment of the results and the SmartCup.

7.1 The Coding Scheme

All the responses regarding its relevant topic and questions were coded and systemized 

using the qualitative data analysis program Nvivo (Nvivo, 2020) to extract information that 

would exhibit the success factor of the solution, and if it was able to solve the research 

question.

Responses to each question were coded, in other words labelled into units of data to 

comprehend all of the meanings in the dataset that the researchers found relevant (Saunders 

et al., 2016, p.580). Throughout the coding process, it was important to follow the proposed 

coding scheme (Figure 13) which includes a list of codes and working definitions for each, 

to ensure consistency (Saunders et al., 2016, p.581). As most of the codes were too broad, 

it was necessary to subdivide them into sub-codes to support the analysis (Sanders et 

al., 2016, p.583). These sub-codes consist of specific informative categories and different 

degrees of sentiment values. The informative responses were sectioned into categories that 
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were meant to provide knowledge about the participants’ personal traits that could explain 

their opinions upon the proposed solution, and to evaluate how many of the respondents 

entered the same categories. The sentimental responses were structured into the degree 

of sentiment values that were expressed; positive, neutral or negative. This enabled the 

authors to later conduct a sentiment analysis and evaluate aspects of the proposed solution 

based on attitudes.

To support the foundation for analysis of the prescribed topics, a framework of themes 

has been imposed to examine the dataset based on the research objectives. The search 

of relationships between codes are therefore directed towards arguments that evaluate 

the accomplishment of research objectives. The table shown below is the excerpt earlier 

discussed in this chapter and is the anchor point of the descriptive part of the results.

Codes Sub-codes Definitions Examples Coding rules

Attitudes to-
wards Physi-
cal Appear-

ance

Positive

Highly enthustiastic 
statements about 
the physical 
appearance

“2I very much like the screen. It 
shows what I’m drinking which is 
cool and the 
temperature sensor is nice” (P9)

Statement 
demonstrates the 
definition

Neutral

Descriptive without 
attachments of 
attitudes - including 
insecurities 

“I’m unsure if it appeals to me. It 
looks like a commercial cup” (P8)

Statement 
demonstrates the 
definition

Negative

Apathetic state-
ments about the 
physical 
appearance

“I would not feel comfortable with 
there being a camera” (P7)

Statement 
demonstrates the 
definition

Liked features

Advertisement

Stating that they like 
the advertisement 
feature

“I feel that it’s really good if you 
drink alot (…) and you get it on your 
phone that they are launching a new 
coke” (P1)

Statement 
demonstrates the 
definition

Consumption 
data

Stating that they like 
the consumption 
data

“I like to keep healthy and I think I 
could, it is nice nice to have a record 
of what i drink throughout the day” 
(P3)

Statement 
demonstrates the 
definition

Displaying 
content

Stating that they 
like the display of 
content

“I really like the screen. It shows 
what I’m drinking which is cool” (P9)

Statement 
demonstrates the 
definition

Health 
recommenda-
tions

Stating that they like 
the health recom-
mendation feature

“I think it is a good proposal, a good 
help in order for you to be healthy” 
(P6)

Statement 
demonstrates the 
definition

Temperature 
sensoring

Stating that they 
like the temperature 
sensoring feature

“I actually like the temperature 
feature, I haven’t really thought of it 
myself. I just consume the coffee” 
(P4)

Statement 
demonstrates the 
definition
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Disliked 
features

Advertisement
Did not like the ad-
vertisement feature

“I’m just not that into advertise-
ment” (P7)

Statement 
demonstrates the 
definition

Battery
Concerns about 
battery lifetime

“I’m just wondering how long the 
battery lasts on these things” (P2)

Statement 
demonstrates the 
definition

Displaying 
content

Did not like the 
display of content

“I don’t really like when things 
look too commercial that way” 
(P9)

Statement 
demonstrates the 
definition

Health 
recommenda-
tions

Did not like the 
health recommen-
dations feature

“I don’t know if I would care so 
much about the health thing” (P5)

Statement 
demonstrates the 
definition

Temperature 
sensoring

Did not like the 
temperature sen-
soring feature

“I don’t think you can have like the 
right temperature” (P8)

Statement 
demonstrates the 
definition

Too many op-
tions

Found too many 
features to be 
overwhelming

“I don’t know about the applica-
tion, but maybe too many options 
for my sake” (P5)

Statement 
demonstrates the 
definition

Unfamiliar
Fount the concept 
to be too new 

“I think it’s just the concept is that 
it’s something that I’m not used 
to” (P4)

Statement 
demonstrates the 
definition

Awareness 
of 

consumption 
habits

Positive

Statements that 
support the interest 
in lifestyle aware-
ness

“I think it’s pretty good because 
you normally don’t keep track 
of your caffeine consumption or 
beverage consumption” (P6)

Statement 
demonstrates the 
definition

Neutral

Statements without 
attitudes towards 
lifestyle awareness

“Ony in terms of coffee, like not in 
terms of, I mean too much coffee 
can be non healthy right?” (P1)

Statement 
demonstrates the 
definition

Negative

Apathetic 
statements about 
the lifestyle 
awareness feature

“For me personally, probably not 
because I am not a big consumer” 
(P10)

Statement 

demonstrates the 
definition

Advertise-
ment appeal

Positive

Statements that 
support the interest 
in avertisements

“It will be cool for me to get other 
suggestions about what I can 
drink” (P1)

Statement 
demonstrates the 
definition

Neutral

Statements without 
attitudes towards 
advertisements

“As long as it’s not there 24/7, ot 
it flashes this annoying lights all 
over my face” (P6)

Statement 
demonstrates the 
definition

Negative

Apathetic 
statements about 
the advertisement 
feature

“I don’t think people want to be 
like walking around like an adver-
tisement” (P8)

Statement 
demonstrates the 
definition

Figure 13: Excerpt of  the Coding Scheme 
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7.2 Results

Following the overall thematic structure of the paper, the key results from the interviews will 

be structured and presented accordingly to theme and more specifically to the underlying 

objectives. After having presented the key results, a comparison towards objectives will be 

performed, which highlights how well the solution manages to fulfil each individual objective. 

At the end of the evaluation, an overall assessment is presented. As a reference to all 

statements provided by participants, all interview transcripts can be found in Appendix 3-12.

7.2.1 Environmental Sustainability

The Environmental Sustainability was important to address during the interviews to evaluate 

each interview subject’s interpretation upon the sustainable aspects of the solution and in 

general disposable cup consumption.

7.2.1.1 Re-usability

In terms of sustainable elements, the proposed solution was positively received by the 

participants. For six out of ten participants, the Smart Cup was perceived as a green product. 

It was also mentioned by several participants that it would reduce their consumption of 

disposable cups, hence reusability being signified. Two participants would in this regard 

further claim that the technology itself contributed to its sustainable characteristics. In 

extension to technology enabling sustainable characteristics, it was evident through the 

responses of three participants that increased functionality would widen the possible use 

cases and extend its utility, which for them makes it more sustainable.

Two of the participants were not sure of the solution appearing to them as being sustainable. 

P4 was clear about not knowing whether the electronics are a good sustainable option but 

sees a green potential, if it keeps its functionality and does not become obsolete. Both 

participants earlier in the interview expressed strong attitudes that objects become obsolete 

when they lose their purpose. Hence, staying neutral towards the solution being a green 

product.
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The interview subject P5 did not find the solution to be sustainable because it was expected 

that it would require some green achievements being expressed by the SmartCup. In 

addition, P8 thought it was made more to benefit the companies rather than being made 

to save the environment from disposable cups. Both participants were not well informed 

about the impact that disposable cups have on the environment and are not affected by the 

unsustainable characteristics.

The memory feature was to remind the participants of a past memory and encourage 

consumption of a specific beverage type. In response to personal attachment, nine out 

of ten emphasized that it was important for objects to resemble their personalities. In this 

matter, P4 mentioned that it should fit his lifestyle and P7 said it should be an expression 

of his personality. P8 further emphasized that it is important for the object to represent who 

you are when the object is used for a longer time. However, the participants did not mention 

the Memory feature when evaluating the features. Therefore it is assumed that this feature 

did not appeal to the participants. It will be discussed later why it did not hold value for the 

end-users. Instead a few participants have stressed a need to also be able to personalize 

the solution by having the option to change the content shown on the screen.

7.2.1.2 User-friendliness

As for appeal of consumption data and the smartphone companion application, six 

participants responded positively towards the feature as it would support them in keeping 

track of their consumption and maintain a moderate consumption level. In a few of the 

responses it was also mentioned that being healthy was one of their individual goals, and 

that this feature would support their lifestyle. However, in response to finding it useful, P5 

found it overwhelming with too many options and emphasized a need to only be aware of 

what has been consumed during a week’s time frame.

7.2.1.3 Physical Attraction

It has been important to evaluate the final design of the solution, as the reception of the 

design is able to indicate how well the overall perceived values and objectives are integrated 

into the physical properties of the solution.
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Seven out of ten exhibited positive attitudes towards the physical appearance of the 

SmartCup. The Smart Cup was mainly perceived as appealing due to the addition of a 

screen, which sets it apart from a normal tumbler (P4; P5; P9). Simplicity of the design seems 

also to have a positive effect on the recipients (P2; P5; P10). In contrast most respondents 

expressed that the physical appearance of disposable cups did not matter, mostly due to its 

short lifetime (P2; P8;) and It only serving a practical one-time purpose (P2; P5; P6; P7; P9).

Two of the participants were unsure if the physical appearance was appealing to them. P6 did 

not perceive it any different than a normal tumbler aside from it having electronic components 

attached. P8 mentioned that she would not be interested in commercial activities such as 

display of advertisement and further questioned the need when in the public. Instead P8 

stressed a need to be able to choose your own design and personalize the object. P6 on the 

other hand has already mentioned that objects serving a practical purpose do not need to 

demonstrate any particular design for it to appeal.

Upon evaluating the physical appearance, P7 mentioned that he did not feel comfortable 

with there being a camera. In extension to that statement, P7 has throughout the theme 

of Privacy addressed his concern about personal data being misused by smart objects. 

Especially considering recent revelations disclosing the possibilities of unauthorized camera 

access.

7.2.1.4 Objectives and Requirement Comparison

Through the evaluation of the above, results showcased that Re-usability was achieved 

through interaction and the screen. However, none of the participants acknowledged 

the SmartCup to offer any personalized features, hence this study failed to reach this 

requirement. User-friendliness was further evaluated through the integration of Smartphone 

and a Companion App which can be regarded as achieved due to it appealing to most 

participants. The Design was also well received, where both Easy-to-use and Simplicity 

were mentioned by several of the participants.
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Objectives Requirements
• Interaction ✔

• Personalization X
• Screen ✔

• Smartphone ✔

• User-friendly Application ✔

• Easy-to-use ✔

• Simplicity ✔

Environmental 
Sustainability

Re- usability

User-friendliness

Physical Attraction

7.2.2 Technology

To gain insight into the proposed features and necessary data types of the SmartCup and its 

relevance towards a final product, the results serve as an indicator to whether the authors 

have interpreted the literature correctly.

7.2.2.1 Context Awareness

Amongst proposed features of the SmartCup, the most liked feature was the ability to notify 

the users when their beverages are at a desirable drinking temperature, which was well 

received by seven participants. The function is found to be very relevant when consuming 

hot beverages as the respondents find it difficult to determine when a coffee is at a drinkable 

temperature (P2; P4; P5; P6; P7; P9; P10). P6 explicitly mentioned the benefits by spending 

less effort keeping track of the temperature and avoid burning the tongue when tasting it too 

early. Meanwhile one participant (P8) found it unnecessary as she argued that preferences in 

desired temperatures changes over time and was not convinced that a desired temperature 

could account for these changes.

7.2.2.2 Display of Content

The display of beverage feature was positively received by four participants who expressed 

that it makes the SmartCup dynamic and that they like it expressing what is inside. In this 

regard, P4 mentioned that he likes the fact that it is able to change according to the situation, 

Figure 14: Environmental Sustainability Objectives and Requirements
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making it more alive. Opposed to liking the feature, three participants did not like the display 

feature. P7 and P9 mentioned that they did not like big logos and was not appealed by 

branding due to it becoming too commercial. P1 mentioned being interested in knowing what 

others consume but would be reluctant to display her own consumption to others who do 

not consume the same beverage, but acknowledges the benefits of seeing other people’s’ 

content. As mentioned earlier, it was discovered that nine out of ten found it important for 

objects to resemble their personalities. 

7.2.2.3 Health Suggestions

In extension to becoming aware of consumption, three participants (P1; P3; P6) found it 

helpful to have health suggestions. P1 said that she would be interested in knowing the 

health of her consumption level and P3 said that she would use it a lot. P6 further stressed 

that it would be good because you normally do not keep track of e.g. caffeine and sugar 

consumption. Meanwhile, P5 did not find the feature helpful as he mentioned not caring 

about health, hence not being interested in receiving health suggestions. These participants 

are also amongst the many who have mentioned convenience and social utility being the 

appeal of smart objects.

7.2.2.4 Comparison of Technology Objectives and Requirements

The end-users were met with three proposed features of the solution in regards to 

technical requirements: Temperature awareness, display of beverage content and health 

recommendations. The participants found most of the features necessary and did not object 

to the needed types of data to support the features. Hence, the Context Awareness objective 

can overall be evaluated as accomplished. However, it is still a problem for the participants 

to see the value of the screen without being able to customize it. It is acknowledged that 

detection of beverage is necessary, but as mentioned earlier, due to misinterpretation of 

display of context, the data is not utilized properly. 

As mentioned, due to the circumstances the authors were not able to demonstrate the 

artefact with a prototype. Knowledge of what is technically possible did however help to 
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Objectives Requirements
• Detect Beverage ✔

• Sense Temperature ✔

• Retrieve Time ✔

• Retrieve Location ✔

• Hardware configuration ?
• Android SDK ?
• Firebase ?

Technology

Context 
Awareness

Development of 
an IoT Artefact

7.2.3 Policy/Law

While the theme of Policy/Law has not been covered directly in relation to the evaluation 

of the SmartCup, related opinions about privacy and security concerns are extracted from 

the participants exhibiting their opinions in the privacy section to account for how well the 

solution lives up to the requirements of user privacy and security. As mentioned in step 4, 

this topic was also presented to the participants to find whether they objected to any of the 

proposed features in terms of required personal data types. 

7.2.3.1 Security Measures

All participants do somehow participate in exchanging personal data for services, whereas 

seven participants acknowledged that it was somehow beneficial for them. Amongst 

the responses the most common beneficial elements were ‘free’ tailored services and 

convenience. P7 remains negative and does not see any benefits in providing his personal 

data to businesses. In response to their attitude towards the exchange, an equal distribution 

of attitudes is presented. P5 for instance sees it as beneficial when he receives additional 

stuff. Those that are neutral (P2; P4; P6; P10) mentioned that there should be a good balance 

to what is necessary and that consumers should still maintain control. At the other end, P1 

and P7 mentioned preferring not to and are both worried that too much data is being 

Figure 15: Technology Objectives and Requirements

make convincing arguments for the solution, but at this stage of development it is difficult to 

verify whether the requirements for the technical components reached its goal.
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collected about them. These participants are amongst a group that does an active effort in 

not exposing themselves too much. When asked more specifically into their thoughts about 

targeted activities, not many were positive, but mostly neutral. Neutral statements usually 

revolved around it being harmless and subjects not being affected as it often does not 

influence their decision-making entirely (P1; P3; P4; P5; P8). Negative responses mentioned 

a skepticism towards the information sources used in targeted activities (P2; P6; P7; P10).

In terms of mattering if the involved businesses are more well-established and familiar, 

seven participants mentioned that they would be more inclined to trust them with their 

personal data as they believe data would be handled more securely and not beyond what is 

expected. However, some participants (P3; P8) perceive the data practices to be the same. 

As for security measures that would alleviate their concerns towards processing of personal 

data, transparency and anonymization were two measures that seemed to make almost 

all the participants feel safer. To be more affirmative towards the effects of aforementioned 

anonymization measure, eight participants responded positively. More concretely it was 

mentioned that it would eradicate their privacy concerns completely (P3; P4; P5; P6; P9).

7.2.3.2 The General Data Protection Regulation

There seems to be a mixed attitude towards the collection and processing of personal data. 

Responses were distributed evenly across sentiments. Accounting for positive attitudes, 

P5, P6 and P8 all reason by saying that it is a common practice that they have grown 

accustomed to. P5 even goes on to say that he would be a hypocrite for caring as he enjoys 

the services that he is offered and P8 sees it as a necessity for products to improve and 

offer tailored services. Meanwhile those that seem neutral towards the subject (P1; P2; P4; 

P9) are not worried as long as the collected data is not too personal. P2 and P9 also agree 

to other participants that it is necessary and that it serves a beneficial purpose for the end-

user experience. Those that express negative attitudes further mention that they try not to 

expose themselves too much (P1; P3; P7; P10). As for the definition of personal data, most 

participants mention it being general personal information, but do however mention location 

and photos to be more intrusive (P1; P3; P6; P10).
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At the of end of the Privacy theme, the participants were asked whether privacy was a 

direct concern to them. While two participants display no concern towards data privacy (P8; 

P9), the remaining participants mentioned being concerned, but in varying degrees. In this 

regard, P4 mentioned his concern being unaware of who the data is disclosed to, while 

P5 mentioned a difference between sharing personal data deliberately and not knowing. 

Being unaware of what is collected was especially of concern to P3, P4 and P6. Moreover, 

concern was apparent when more sensitive information was collected according to P2, P3 

and P6. To elaborate more upon their fears, P1, P2, P4 and P6 stressed not knowing the 

purpose of collecting and the potential consequences. P7 seemed a bit more concerned as 

he mentioned a fear of actual misuse and harm. In answering whether any current smart 

objects or connected services were found to be intrusive, four participants responded with 

concrete examples. P10 mentioned that location-based advertisements were intrusive, 

which she also stressed earlier as a more sensitive information. But even though P7 

mentioned smartphones as intrusive, he says he would still continue using it. Those that 

did not recognize any intrusive technologies, strictly said no in this regard (P3; P5; P8; P9). 

To feel safer, a need to regulate personal data practices was stressed by three participants 

(P2; P7; P9).

7.2.3.3 Comparison of Policy/Law Objectives

An important aspect is also to consider privacy as a tradeoff as the participants display 

varying degrees to privacy concern. Taking into account that consumption data holds 

personal information, all participants already participate in an exchange of personal data 

for services wherein seven participants further found it beneficial. Furthermore, appropriate 

security measures are also evaluated upon by the end-users, more specifically if the proposed 

measures respond well to the privacy concerns expressed by end-users. Specifically it was 

evident based on the responses that transparency would make them feel safer as they would 

be more aware of how their personal data was processed. Moreover, it was discovered that 

security measures such as anonymization had a huge impact when addressing privacy 

concerns. In this matter, eight participants responded positively towards the implementation 

of such security measure and five of those participants further mentioned that it would 
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7.2.4 Business

When aiming to collect the participants’ opinion about the business proposal in terms of 

target advertisement, this would be fairly important to know as it is one of the major business 

proposals of the SmartCup in relation to Digital Platforms.

Six out of ten participants expressed positive statements towards the advertisement 

feature. P1 mentioned that it would be an appealing way to become aware of new soft drink 

variations e.g. if the consumer already consumes a lot of soft drinks. P2 mentioned it as 

a good tradeoff and P4 mentioned being attracted to aspects of brand awareness. Other 

participants would express that they like the feature conditionally. P9 mentioned that the 

condition would be for the advertisements to be expressed in an artistic or entertaining way. 

All the above participants regarded business interaction as important.

P6 was rather neutral as she states concerns about the advertisement being visible day 

and night. This participant was also neutral regarding business interaction. P10 could see 

it being positive from a business and environmental sustainable perspective but failed to 

realise how this could benefit the end-user. This participant could only see value of business 

involvement through continuous updates on a product.

Objectives Requirements
• Data Authentication ✔

• Access Control ✔

• Pseudonymization ✔

• Consent ✔

• Transparency ✔

Policy/Law
Security Measures

The General Data 
Protection Regulation

Figure 16: Policy/Law Objectives and Requirements

eradicate their privacy concerns completely. Considering that none of the participants raised 

these concerns in relation to the SmartCups’ UI Model which included the choice of seeing 

and accepting a consent form, makes up the argument that the Policy/Law objectives were 

achieved.
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The two participants who felt negatively about the advertising feature were expressing their 

concerns about walking around as an advertisement (P7; P8). P8 directly mentioned being 

unsure as the commercial element seemed too overwhelming. Both participants further 

elaborated that they would prefer if the screen was designed for customization. Earlier in the 

interview, both participants felt positively towards business involvement only regarding added 

functionality. They did not find value in more business involvement regarding advertisement.

Furthermore, in terms of disabling the advertisements, P4 mentioned that he would turn 

them off if they did not appeal, and P3 mentioned that advertisements may feel a bit intrusive. 

7.2.4.1 Comparison of Business Objectives

In evaluating the willingness to participate in the SmartCup Digital Platform. It is evident 

that most participants are willing to participate in the proposed solution due to the value 

of interacting with businesses. There is little evidence that direct network effects would 

contribute to the success of the SmartCup, thus indirect network effects become more 

relevant. However, since there are no expert feedback upon the business building blocks, it 

is difficult to determine whether these reach their requirements. This will be discussed in the 

discussion chapter.

Objectives Requirements
Value Proposition • Meaningful Consumption ?

Customer Relationship • Targeted Activities ?

Key Partnership • Enable Access for Data Analysts ?
Digital Platform • Indirect Network Effects ✔

Business

Figure 17: Business Objectives and Requirements
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7.2.5 Results Final Remarks

When being presented with our solution to the environmental issue of disposable cups, eight 

participants were positive that the solution would change their consumption habits regarding 

disposable cups and that it had the potential to become an everyday object. P6 mentioned 

that additional features in comparison to a regular tumbler would make it attractive for her 

to use. More specifically P3, P4, P6 and P7 mentioned that the feature which enables keep-

ing track of their consumption would give them reason to use it more often. P2, P7 and P9 

further mentioned that if options to customize it further was available, and more features 

were integrated in the future, then they would see themselves using it for a long time. P8 

on the other hand did not find the solution useful, hence it would not be able to affect her 

disposable cup consumption and P10 expressed a need for businesses to encourage the 

use of re-usable cups e.g. through customer benefits. As for possible use case scenarios, 

the participants found it relevant in several cases. Three participants found it relevant when 

at school (P2; P4; P7), one participant found it useful when at work (P6), whereas three par-

ticipants found an increasing element of everyday utility as they could see themselves use 

it in all scenarios.

To elaborate upon the findings of the interviews, the Discussion chapter will discuss upon 

reliability and validity in terms of theories, findings and contributions.
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CHAPTER VIII DISCUSSION

To discuss upon the results of the previous chapters, it is important to see how they correspond 

to theories stated in the literature review. In this chapter, all of the concepts (Environmental 

Sustainability, Technology, Policy/Law and Business) are to be analysed and discussed 

upon. The discussion will shed light upon the reliability and validity of chosen literature and 

the methods used throughout this thesis, which may explain the outcome of this research. 

This is to determine if the study has achieved one or more of the following contributions; 

novelty, generality and significance (Hevner et al., 2014). Hence, each concept discussion 

is to conclude with the contributions. Moreover, the final part of this chapter is to discuss 

whether the research question is answered.

As reliability and validity have not been described previously in this study, some clear 

definitions are needed to highlight the importance of these two concepts. According 

to Saunders et al. (2016, p.202) reliability refers to the research quality criteria that it is 

accurate and consistent enough to be replicated by other researchers and that there is 

a high probability they are to achieve the same findings. As noted in step three and four, 

the data collection and study execution have been documented to detail in order for other 

researchers to adopt the same approach. Furthermore, the term validity refers to whether 

the measures assess the intended purpose, and whether the findings are accurate enough 

to be generalisable. These concepts are to be further discussed in the sections below.

8.1 Environmental Sustainability

The literature of this concept introduced the main problem and highlighted the issue of 

disposable cups. It was found that disposable cups contribute to the cut down of millions 

of trees, high water and energy provision for production which make them become a 

global sustainable issue (Häkkinen & Vares, 2010; Foteinis, 2020). It was elaborated that 

disposable cups increased landfillings and one way to combat the issue was to provide a 

more attractive re-usable object to replace disposable cups. 
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To validate these theories, all the interview subjects were inquired about their monthly 

consumption of disposable cups. It was found that all participants were regarded as either 

medium or high consumers of disposable cups, whereas medium was 10-20 cups a month 

and high was over 20 cups (the highest 35 cups; P10). This enabled the authors to confirm 

that they approached the right interview subjects for the study purpose. It also became 

evident that disposable cups are an issue due to several of interview subjects acknowledging 

that they knew of the environmental effect, but still use them almost on a daily basis. It was 

then important to examine how the solution was to contribute to sustainability through its 

attributes. Note, as scheduled in the interview guide the authors brought up the topic of 

tumblers. After reviewing the responses and the conversation it became clear that this topic 

had low validity. The tumbler topic did not answer the research question nor was it relevant 

towards the chosen technology. Hence, being left out of the evaluation and this discussion.

8.1.1 Re-usability

Through the literature review it was highlighted that a research gap exists in terms of how 

the solution could contribute to re-usability and environmental sustainability. Many articles 

address IoT in environmental sustainability where the technology is used to measure 

electricity or water consumption in order to encourage the end-user to reduce consumption. 

However, this study is seeking to utilize IoT technologies to advocate for re-usability and 

environmental sustainability. 

It was examined how electronics often are perceived as objects that become obsolete 

(Babu et al., 2007; Odom & Pierce, 2009). Odom and Pierce (2009) recommended to 

inject interaction and personalisation to overcome electronic devices becoming obsolete. 

To validate this theory the participants were asked what makes objects become obsolete. 

Most regarded that the obsolete nature stems from either loss of purpose or functionality, 

out-of-trend or in general being broken. In order to enable interaction with the SmartCup, a 

screen was placed on an insulated tumbler through the conceptualization of the development 

(Figure 11). The screen and how it was to interact with its audience was well received by six 

of the participants. Whereas two of the participants where referring directly 
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to the technology, making the solution ‘green’. There was, however, a mix of opinions in  

regard to what made the SmartCup environmentally sustainable, for example P4 and P10 

were thinking that electronics are not in general environmental sustainable, but see the 

potential of it being a green product, if it keeps its functionality. Those who did not find the 

solution to be a green product found the SmartCup to either be too commercialized or not 

entertaining. In other words, the interaction and screen were determined to be an achieved 

requirement as no participant regarded them as unnecessary and contributed to obsolete 

characteristics (Figure 14).

In order to implement personalization to the solution, the authors proposed two features that 

would contribute to personalized end-user experiences and benefit businesses which was 

through targeted activities and a memory feature. Even though nine out of ten participants 

found it important that an object resembles their personality, which confirmed the theory in 

conjunction to its importance. However, all of the participants failed to see how the SmartCup 

was personalized, hence this requirement was not achieved. The article by Odom and Pierce 

(2009) has been re-evaluated to investigate why this requirement failed. It is apparent that 

their study is small and at a preliminary stage which makes it unreliable. Hence, our study 

cannot validate the theory through the solution. Another aspect of this failure might be that 

the authors misinterpreted what Odom and Pierce (2009) meant by personalization through 

electronic devices. As many of the participants regarded personalization as customization 

of the cups’ screen, which was definitely a missing feature. This would on the other hand 

decrease the validity of this thesis. However, customization was not highlighted nor mentioned 

by Odom and Pierce (2009), whereas traits of use over time was their main point regarding 

personalization. Customization will be further discussed in the future research section.

8.1.2 User-friendliness

In order for the SmartCup to sustain usability it was found that user-friendliness was  

important to implement to the proposed architecture (Figure 4). In the literature review, it was 

highlighted that smartphones had to be integrated in the architecture to make an IoT solution 

more accommodating (Miranda et al., 2015). Miranda et al. (2015) also recommended to 
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inject smartphones to enlighten the end-user of their sociological profile which inspired the 

architecture and the core idea of the proposed solution (i.e. enabling users to see their own 

consumption habits). This theory could be confirmed as most participants posed positive 

attitudes towards being able to see their consumption data. As the participants were presented 

with the architecture and the UI Model there were no objections towards the application 

itself. One can argue that the realization of a physical prototype would evoke other opinions, 

but this remains in question due to chosen literature. The SmartCup architecture and UI 

Model have evoked a strong positive attitude towards the proposed system.

To further examine user-friendliness and its importance to the proposed solution, the authors 

selected a study conducted by Kang (2014) where it was emphasized that easiness to use 

was the top priority to application users. It may be perceived as irrelevant to use a study 

that does not involve IoT, but it was necessary to incorporate the theory to have a thorough 

understanding of how an application can sustain usage for end-users. In addition, Kang 

(2014) also claimed that social utility is important to integrate into an application. The interview 

results confirmed this theory as most respondents expressed a need for the application to 

be intuitive and easy to navigate. When evaluating upon the proposed application, there 

was only one objection towards the UI Model. P5 thought there were too many options in 

regards to seeing daily, weekly and monthly consumption data. This statement made the 

authors think that maybe easy-to-use was misinterpreted and that the proposed companion 

application needed even fewer options to imply easy-to-use. However, taking into account 

that nine out of ten were positive to the UI Model, the authors regard the User-friendliness 

objective as achieved.

8.1.3 Physical Attraction

The next objective was to create an artefact that would attract the end-user. The literature 

collected within this objective did not regard IoT as this was difficult to obtain due to most 

articles referring to industrial IoT objects in terms of physical appearance. However, finding 

that an IoT artifact should be closely linked to electronic devices, literature was selected to 

explain why some design contributions are more popular than others. It was proposed 
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by Jenson (2002) that electronic devices should promote simplicity which in other words 

means obvious task orientation, Shelley (2015) supported this argument by explaining how 

Apple has used simplicity in their design to promote their products, with for example smooth 

edges. Due to lack of resources, an illustration of the SmartCup was created in a 3D creation 

environment to illustrate an envisioned final product. The development of the system helped 

towards the final design proposal as seeing the necessity to incorporate for example a WiFi 

antenna and a development board with belonging sensors and camera (Figure 11; Figure 

12). 

To validate whether the concept of simplicity and easy-to-use attributed to disposable cups, 

it was found that many of the participants simply did not care, and consumed beverages from 

disposable cups due to convenience. However, when the interview subjects were presented 

with the illustration, seven out of ten exhibited positive attitudes towards the solution, 

whereas the simplicity was expressed by three participants (P2; P5; P10). The screen and 

how it was wrapped around the cup was appealing to three other participants (P4; P5; P9). 

However, P8 expressed a neutral aspect as she was not sure about the design of the cup 

as she found the screen to be too commercialized and P7 feared the camera would threaten 

his privacy. However, considering that the negative aspects were not regarding the design 

when reacting to the presentation, their statements were aimed beyond the SmartCups’ 

appearance. Furthermore, the objective was considered as achieved as most respondents 

appreciated the design and was directly referring to the theories utilized to develop the 

concept illustration.

8.1.4 Contributions

The contributions found in the Environmental Sustainability concept are findings indicating 

that IoT technologies can promote sustainable characteristics as an addition to an everyday 

product. It was highlighted that this was a research gap which the authors were willing 

to explore. It was found that interaction and customer data were well received by the 

participants, where it was claimed that the technology contributed to continued use and re-

usability. However, due to a lack of understanding of personalization within IoT, it was found 

that this 
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requirement was misinterpreted and source of information is assumingly unreliable. It 

was clear that end-users most likely would regard the artefact as personalized if it had 

customizable elements. This indicates that businesses should thoroughly examine such 

concepts where assumptions based upon unreliable resources may lead to failures and 

deficiencies.

Second contribution are in regard to necessities to what is essential to include in an IoT 

architecture to develop an attractive smart product. Here, businesses should consider the 

inclusion of a smartphone where the sociological profile of the end-user should be represented 

through the application. The application should be easy to use in terms of intuitivity. Choices 

within the application should be thoroughly considered by the developers, as too few or too 

many options may lead to reluctance toward the application and the IoT system.

The last contribution within this concept were findings showcasing the importance of physical 

attraction. Where design requirements such as simplicity and easy-to-use play a crucial role 

in the physical appearance of an IoT artefact. Similar to the findings in User-friendliness, it 

was found that businesses should consider the object’s appearance and options, however the 

object must fulfill its purpose and user need. This study thereby showcases the importance 

of this by aiming its product towards what is assumingly the target market, that being a 

logical approach towards students and office workers that drink coffee or tea frequently. In 

other words, making the object consumer-oriented is important. 

However, as the research revolves around decreasing disposable cup consumption and that 

being a contribution to environmental sustainability and businesses will be discussed with its 

findings at the end of this chapter. 

8.2 Technology

In the concept matrix and the proposed architecture it was showcased that the Technology 

concept was a central topic in terms of this thesis (Figure 1; Figure 4). In terms of focused 

literature upon IoT as a phenomenon, the literature review highlighted how IoT technologies 

put an emphasis on context-aware systems. Madakam et al. (2015) defined the main 
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capability of IoT to be adaptive functionalities, whereas Ashton (2009) stressed the need for 

sensory capabilities to be enabled. In order to guide the framework for context-aware systems 

and grasp the everyday of users, Abowd et al. (1999) defined context as any information 

that could be used to characterize a situation of an entity dependently on what is relevant 

to the interaction between user and system. Moreover, when categorizing primary context 

types, Abowd et al. (1999) targeted a focus towards the ‘activity’ instead of ‘environment’, as 

it would contextualize what happens in a given situation. Taking this into account, the main 

activity when using the proposed solution, is the consumption activity. Upon contemplating 

on this activity, it was decided in terms of availability and contextual relevance that the 

beverage type indicates what was consumed, while the temperature should indicate the 

conditions under which it was consumed. Moreover, time and location associated to the 

consumption event are relevant as they provide more insight into the contextual inquiries of 

when and where it was consumed. 

Upon evaluating the proposed context-aware features, the contextual information were 

structured and presented as context-aware features; Temperature sensing, display of 

content, consumption data (used to test the smartphone application feature) and health 

suggestions.

8.2.1 Temperature Sensing

Results indicated that temperature sensing was the most liked feature, and was found very 

relevant when determining appropriate drinking temperatures, especially in the context of 

consuming hot beverages. P6 mentioned in this regard that it would support her being more 

aware of when her coffee is at a drinkable temperature. Following the defined context-aware 

categories by Abowd et al. (1999), this feature seemed to grasp very well how presentation 

of information can be useful to the user, as their sensory capabilities are augmented, making 

information easily accessible. Hence, this requirement was considered achieved as the 

theory could be confirmed through the proposed concept. 



92
Master Thesis: The SmartCup
Discussion

8.2.2 Display of Content

Another feature that was presented was the beverage detection, which was to trigger a 

display of content within the cup. Whereas the detection of beverage was achieved, the 

utilization of the contextual information was considered inappropriate. Less than half the 

respondents showed positive attitudes towards this feature due to it being too commercial, 

while most respondents perceived the screen as an outlet to personalize the object further. It 

could therefore be argued that the associated objective would have been achieved through 

more personalized content. A way to make it more personalized could be to combine more 

contextual information to target content more appropriately towards end-users as it may then 

be more fitting to the context surrounding the consumption activity. As Abowd et al. (1999) 

mentioned, some situations require multiple pieces of contextual information to provide 

a rich understanding, hence it should be further explored how a combination of multiple 

contextual information pieces e.g. identity information, might support a need for increased 

personalization.

8.2.3 Health Suggestions

Lastly, the health suggestion feature was evaluated as a context-aware feature which would 

also be categorized as presentation of information and services (Abowd et al., 1999). Upon 

evaluating this feature, three respondents responded positively due to its utility fitting their 

individual health interests. Here, it is therefore argued that presentation of information is 

only relevant to those who find utility e.g. when supporting their lifestyles. Considering how 

only three participants responded positively, it would be valuable to explore how presented 

information could be relevant to other types of information aside from health. In this regard, 

several participants did also mention being interested in becoming aware of other aspects 

e.g. how much they saved monetarily or environmental friendly achievements. It is therefore 

argued that the relevance of information depends on the varied end-user interests and that 

a more thorough understanding of the end-users’ personality and interests would support a 

more effective use of context. 
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8.2.4 Contributions

Whereas Ashton (2009) and Madakam et al. (2015) stress the importance of adaptive 

functionalities, the researchers have found the guiding definitions of context and context-

aware systems by Abowd et al. (1999) to be valid and highly resourceful when exploring the 

possibilities of IoT and which contextual informations are relevant when enabling adaptive 

capabilities. In a business context it would be highly valuable to utilize Design Science 

research for conceptual testing of an IoT artefact before committing to development. As a 

first step, the researchers acknowledge that it has been very important to realize the need 

for context to ensure effective use thereof (Abowd et al., 1999). Though, the researchers 

also acknowledge that a focus has been mostly towards retrieving contextual information 

concerning the consumption activity, it is imperative that more fitting context-aware features 

need to also account for the identity of users as contextual information to provide more 

personalized value to end-users. However, As mentioned by Abowd et al. (1999), these 

guiding principles are only relevant prior to developing, and when exploring necessary 

contextual information, hence additional literature was needed when attempting to develop 

the solution, which will be discussed in the following together with its implications upon the 

research. 

8.2.5 Development of an IoT Artefact

This research has with efforts tried to develop an artefact to test whether the concept and its 

proposed system would appeal to end-users. Thereby, this research method was in line with 

Design Science research (Hevner et al., 2004; Peffers et al., 2007). In the literature review, 

appropriate tools were discovered to develop an IoT Artefact. In step 2 it was highlighted that 

requirements for reaching this objective were to enable hardware configurations, Android 

SDK and Firebase which will be further discussed.
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8.2.6 Hardware Configuration

In order to enable a realization of the proposed solution, the authors sought a device that 

would suit the envisioned concept and requirements. There were no academic literature 

supporting the decision of utilizing ‘Android Things’ in the development of the proposed 

architecture (Figure 4). However, on paper the device was seemingly easy to program and 

the belonging sensors matched the requirements of the solution. That being a temperature 

sensor, a WiFi antenna, a camera and a development board. Step three further touched 

upon the main functionalities that the authors tested, to showcase the development towards 

its overarching goal; to become a prototype. The authors came to the conclusion that it was 

difficult to control the device and retrieve the data.

However, the authors managed to get the temperature sensors and camera detection semi-

operational. As described in step three, it was working after many attempts and as later 

discussed, it transmitted the data to Firebase, which demonstrated its capabilities to send 

end-user data to the companion application. However, if the device was to be fully functional 

it would need to be able to record beverage temperature which was condemned to be a 

much more difficult task. The temperature function did however enlighten the authors of 

what is possible and the fact that temperature readings could be pushed to and pulled back 

from Firebase. In realising the difficulties, this study recommends to first do research upon 

concept ideas and prove feasibility of a proposed concept and then hire IT engineers to 

develop a fully operating prototype.

8.2.7 Android SDK

According to Hou et al. (2016) SDKs provide an easy access for developers to explore 

functionalities of devices such as smartphones. The authors chose Android Studio software 

developing environment to develop the IoT hardware due to several articles addressing the 

success rate of their own projects (Doukas & Maglogiannis, 2012; Murar & Brad, 2014). In 

the creation of a smartphone application it was showcased that it does not require much 

skill to create a fully operational Android application with Cloud functionalities such as user 

access control. The fully developed application could have been showcased to the interview 

subjects to validate its efficiency, but was however not possible due to the circumstances. 
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Step 3 is intended to showcase main components of developing a fully operational application 

in an IoT architecture to other developers and researchers that seek to conduct a similar 

study.

8.2.8 Firebase

Due to the limited capabilities of IoT artefacts, it was found that capabilities would be 

enhanced through Cloud Computing, especially in terms of storage and retrieval of data 

(Nastic et al., 2014; hou et al., 2016; Taherkordi et al., 2017). It was found important to 

investigate as the SmartCup would need a database for potential fast growth which implies 

flexible scalability as necessary (Taherkordi & Eliassen, 2016). Firebase was chosen due 

to being compatible with Android SDKs (Chatterjee et al., 2018). This study was able to 

validate this by creating a fully operational real time database and confirming its value to 

the proposed architecture (Figure 8; Figure 9). However, as mentioned above, the real-time 

database is not able to serve its purpose without valuable and accurate contextual data. The 

real-time database did, however, showcase how connectivity and efficiency are necessary 

in an IoT architecture. The analytics component of Firebase was also explored and it was 

found that it could analyse all data without the need for external software or data analytical 

expertise. Hence, careful selection of Cloud databases are recommended as they operate 

as the foundation of an IoT architecture and system.

8.2.9 Contributions

The main contribution to businesses in terms of the IoT artefact is realising the necessity 

of engineering capabilities. It is not recommended to spend resources and time upon an 

unfamiliar technology, even if they are seemingly easy to integrate. It is apparent that 

an Exploratory study methodology has been beneficial to this study. Due to changing 

circumstances, flexibility has allowed different types of testing when evaluating the theories in 

the literature review. However, the development enabled the authors to fully understand what 

is possible to a certain level and provide knowledge (and confidence) when communicating 

the SmartCup. The literature upon Android SDKs are seemingly valid as they are produced 

by experienced developers or IT engineers, and have to some extent worked. But since the 
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authors of this thesis could not replicate their findings, the articles become unreliable to 

this study. This objective also serves as a contribution to other researchers and developers 

that may want to create a similar solution, whereas the description in step 3 is a place to 

start. Furthermore, the establishment of a real time Cloud database has made the concepts 

of connectivity and digital platforms more tangible. Firebase also contributed to see how 

accessible data analytics services are to businesses, which is recommended by this study.

8.3 Policy/Law

Taking into account the underlying IoT technology, the technical architecture must aside 

from functionality also ensure security and privacy to the involved stakeholders (Weber, 

2010). Other researchers aside from those who have studied the direct relation between 

IoT and privacy implications, have also raised their concerns about security risks, especially 

in the area of business (Miranda et al., 2015; Jernigan et al., 2016; Lo & Campos, 2018). 

Since personal data is retrieved from end-users, it is imperative to explore how the data 

processing activities impose threats to the end-user’s privacy and how these threats might 

be addressed through appropriate security measures and legal provisions. As mentioned 

earlier, the theme of Policy/Law has not been covered directly in relation to the evaluation 

of the SmartCup. Instead, opinions and attitudes have been inquired by asking privacy and 

security related questions to the use of IoT technology. However, as IoT serves as the 

technical foundation of the solution, it is argued that the responses would also reflect upon 

the proposed solution.

8.3.1 Security Measures

To address the security needs in relation to IoT-infrastructures, Weber (2010) argued that 

security and privacy should be integrated into the IoT solution. To specify the security needs, 

Weber (2010) mentioned that the use of IoT technology should entail data authentication and 

access control as security requirements. In a later study, Weber (2015) revisited the topic 

of IoT and further emphasized upon the need to implement pseudonymization to increase 

the security surrounding data collection, which is also mentioned in a study conducted by 

Jernigan et al. (2016). To confirm the need for these specific security measures and the 
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validity of the proposed literature, it has been valuable to also evaluate the effects upon 

attitudes. This would potentially highlight effects such as increased willingness when specific 

security measures are able to address existing privacy concerns.

 

Based on the interview results it was mentioned that all participants somehow engage in 

exchanges of personal data for services, wherein most acknowledge it being beneficial 

for them as end-users. Based on this insight, it could be argued that perceived benefits 

might obscure the need for security. However, considering that few participants mentioned 

being concerned about the collection of personal data, it is argued that the need for security 

measures is not to be overlooked as these are necessary to safeguard the data subjects and 

increase overall willingness to participate.

 

To emphasize more upon the need for security measures, it was evident that the participants 

would be more inclined to trust more familiar businesses with their personal data, as they 

believe their data would be handled more securely. Without specifying how they perceive 

secure handling of personal data, it is implicitly argued that an adequate level of security leads 

to trust (Jernigan et al., 2016). As mentioned by Weber (2010), a high degree of reliability is 

needed when business processes are concerned. This involves not only data authentication 

and access control as security measures, but also a requirement for businesses to be resilient 

to attacks and be able to ensure client privacy. While the importance of these measures is 

not emphasized by the participants particularly, it could be argued that these measures are 

difficult to grasp from an end-user perspective due to their complexity. However, the concept 

of pseudonymization was seen as comprehendible as it was confirmed to be a measure 

that would remove their privacy concerns completely. Given the significant effect of this 

measure, it is argued that security measures are relevant as it entices trust to end-users.

 

Whereas the responses from the participants highlight a need and potential effects, the 

guidelines provided for operational efficiency described in step three may contribute to a 

stronger argument when evaluating if the requirements were achieved. Here, it may be 

argued that the use of data validation rules within Firebase would demonstrate achievement 
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of the data validation requirement as it enforces specific data structures to be validated upon 

incoming data. Meanwhile the second requirement being access control is achieved through 

implementation of Firebase Authentication service and security rules that determine and 

regulate the distribution of read and write privileges across identified users. This ensures 

that only the right people have access. As for pseudonymization, it is argued that this 

requirement was achieved through the implementation of tokenization as a mean to replace 

direct identifiers with surrogates, ensuring that the end-users cannot be re-identified (Figure 

9). Taking this into account, it could be argued that the technical architecture of the solution 

is more suitable when assessing the achievements of security measures as it validates the 

functionality and the actual security implications.

 

8.3.2 GDPR

Similar to other researchers within the field, Wachter (2018) looked into the tension between 

privacy and identifiability afforded by the use of IoT, and stressed the need for legislative 

action, more specifically how the GDPR should structure the data practices to accommodate 

the privacy concerns held by data subjects.

 

In evaluating the effectiveness of adhering to the legal provisions laid out in the GDPR, the 

participants were inquired about their attitudes towards data processing activities in general. 

Whereas some have grown accustomed to the practices and do not find it intrusive, it was 

also mentioned that concerns were not applicable as long as the collected data was not too 

personal. However, when asked more directly into possible concerns, there seems to be a 

consensus that concerns relate to being unaware of what personal data is collected and to 

which purpose(s) they are processed. Hence, it is argued that transparency is an apparent 

need that has to be addressed before the end-users can become confident in providing their 

personal data. Moreover, it was stressed by a few participants that personal data practices 

should be regulated to make them feel safer. This highlights the necessity of demonstrating 

clear compliance to the GDPR as end-users would feel safer knowing that the handling of 

personal data would be performed within reasonable boundaries and not beyond expected.
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To demonstrate transparency, the participants were presented with the system architecture 

model which highlights the use and flow of data between different entities. Moreover, the 

participants were also presented with a UI model which highlights the implementation of a 

consent form. However, seeing that none of the participants questioned the collection or 

processing of personal after becoming aware of it, it could be argued that the data processing 

activities involved do not impose any significant privacy concerns. But similar to the security 

measures, it could also be argued that the participants find difficulties grasping the data flow 

and what an actual consent form would consist of. Therefore, it becomes valuable again to 

evaluate the achievement of the objective through operational efficiency.

 

By revisiting the implementation steps, the purposes of a consent form would be to provide 

end-users with transparency. That includes a thorough and clear description of what data 

is collected and to which purpose(s) they are being processed. Moreover, as identities are 

also disclosed it is argued that transparency is provided, which further enables informed 

decisions to participate. Considering that transparency is provided through the consent 

form, and that the system relies on consent prior to handling personal data, it is argued that 

the objectives are achieved.

 

8.3.3 Contributions

The contributions within the concept of Privacy/Law are findings highlighting how an adequate 

level of security entices trust for end-users to provide their personal data. More specifically, 

the security recommendations provided by Weber (2010; 2015) and Jernigan et al. (2016) 

are validated through the participants and practical implementation showcasing how the 

security measures provide for a more secure and reliable infrastructure. Most notably, in 

terms of positive effects, is the implementation of pseudonymization, seeing that it is able 

to eradicate the end-user’s privacy concerns. Considering the requirement for security 

measures, it would be valuable for businesses to address these given that it enables more 

engaging end-users.
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Taking into consideration how the participants held concerns due to being unaware about 

what personal data is being handled and for what purpose, it was argued that transparency 

is key when establishing trust. By adhering to the GDPR, it was proven that end-users would 

feel safer as transparency was enabled through the requirement of a consent. However, it 

should be noted that this research did not cover all aspects of the GDPR, but only those that 

were deemed relevant to the preliminary phases of developing the concept. By focusing on 

the apparent security and privacy concerns related to the specific IoT solution, the authors 

have gained a deeper understanding of the specific security and privacy implications related 

to the proposed solution.

 

Moreover, it has been applicable to all objectives within Privacy/Law that evaluation cannot 

solely depend on responses from the participants as they may be unable to grasp the 

complexities of the security and privacy measures. Therefore, it is arguably valuable to 

evaluate the measures through actual operational feedback which brings greater insights 

into their functionalities and the actual implications upon the IoT infrastructure.

8.4 Business

As mentioned in step 5, the business proposal of the solution was difficult to test since 

the circumstances made it difficult to conduct an expert opinion interview. It was however 

important to incorporate the business side in order to display a complete architecture of 

the solution (Figure 4). The business side of the architecture was reliant on theoretical 

arguments altered by academics within the area of IoT and business. However, attraction to 

the end-user was considered a first step towards measuring the success rate of the artefact, 

hence theoretical aspects on the business side was utilized. This was emphasised in step 2 

in the construction of objectives and requirements. In that regard, designing the architecture 

was based upon Dijkman et al. (2015) suggestion of the three most important business 

model building blocks within IoT, that being Value Proposition, Customer Relationship and 

Key Partnership.
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8.4.1 Value Proposition

Dijkman et al. (2015) stated that the Value Proposition within IoT was the most important 

building block within IoT business models. Their study was chosen due to the matching 

characteristics and an emphasis on arguments based expert interviews, which was already 

known to be difficult to obtain at an early stage of this thesis. It was found by their study that 

convenience, performance, getting the job done, comfort and possibilities for updates to be

important. As mentioned in the discussion of Firebase, it was important to consider these 

when developing the architecture to emphasise on the fact that the proposed system could 

enable just as many benefits towards the end-user as the business user. It was found that 

Cloud storage and analytics could benefit a business in terms of almost all aspects of the 

Value Proposition.

Furthermore, one can argue that using articles that based their studies upon beverage 

companies and their Value Proposition would enhance the validity of the chosen literature. 

However, since there is such a distinction in the Value Proposition of Soft drink companies 

(i.e. Coca-Cola and Pepsi) vs Hot drink companies (Coffee and Cacao). It was found to 

be more relevant to focus upon an environmentally sustainable Value Proposition and IoT 

which further encompasses the research question and the goal of this study. Hence, in order 

to keep this study generalisable, the Value Proposition was focused upon Müller (2012) 

argument that environmentally friendly products need to establish ‘Meaningful Consumption’ 

beyond being declared ‘Green’. ‘Meaningful Consumption’ could be features such as keeping 

track of beverage consumption etc. This suggested that beverage companies should use 

the opportunities through the features of the solution to promote their own brand by enabling 

‘Meaningful Consumption’ to the end-user.  

 

8.4.2 Customer Relationship

It was further argued by Dijkman et al. (2015) that cost reductions alone would not sustain 

a proper Value Proposition. It was here recommended that businesses should utilize the 

opportunity to use consumption data to create personalized customer contact. The focus 

was directed towards Lo and Campos (2018) study about business opportunities in retrieving 
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customer data. Lo and Campos (2018) relied their content upon expert opinions which was 

found appropriate to this study. It was found that IoT solutions could enhance customer 

services and enable stronger relationships based upon customer behaviours. Here, it is 

suggested that IoT solutions can become valuable for businesses and can create a long-

term relationship with their customers by enabling tailored services that are consistent with 

security of personal data (Lo & Campos, 2018). It will be further discussed in Digital Platform 

how Customer Relationship was injected into the proposed architecture of the solution.

8.4.3 Key Partnership

The Key Partnership building block emphasised upon the need for IoT solutions to facilitate 

access to the system for data analytic experts (Dijkman et al., 2015; Jernigan et al., 2016). 

Jernigan et al. (2016) article was implemented due to highlighting practical implications of 

IoT solutions, at the same time emphasizing that much is solved through enabling analytics 

capabilities. Jernigan et al. (2016) claimed that many businesses are reluctant towards IoT 

solutions due to the complex data characteristics and little knowledge in how to utilize them. 

In order to address that problem, the architecture injected Firebase to its solution as its 

known for easy implementation of user access control (Figure 8; Figure 9). As mentioned in 

the Technology discussion, it is recommended through experience and literature to enable 

Cloud databases such as Firebase, for the businesses to utilize the full potential of an IoT 

solution.

8.4.4 Digital Platform

It became apparent that the proposed solution was to become a Digital Platform due to 

enabling two user groups that benefited from each other. Since literature upon Digital 

Platforms covers relevant technologies and focus upon connectivity, they were found valid 

to this study. To discover the importance of Digital Platforms, this study utilized Reuver et al. 

(2017) article which claimed that Digital Platforms is a software-based system that shares 

its functionality across multiple devices that enables interoperability. Hence, it was important 

for the suggested solution to be operable by both end-users and business users. It was 

further argued by Alstyne et al. (2016) that value in a Digital Platform is retrieved through 

vast amounts of data which is enhanced by increased participation. It was here important for 
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the solution that the platform enabled an equal value exchange between business users 

and end-users. It was suggested by most of the IoT business articles that customer data is 

highly valuable to businesses (Dijkman et al., 2015; Jernigan et al., 2016; Lo & Campos, 

2018), hence our study relied upon that argument. However, it was then important to 

examine how the solution could bring value to the end-user aside from consumption data. 

Through the screen of the cup, the authors saw the opportunities to implement personalised 

advertisements as this could enable a personalised experience to the end-user and benefit 

the businesses simultaneously.

8.4.5 Network Effects

This led to the subject of Network Effects and its importance to the SmartCup. According to 

Alstyne et al. (2016) and Reuver et al. (2017) the interaction of two user groups generates 

value to the platform, hence the platform and the user groups benefit from attracting more 

users. It was also explained that direct network effects occur when the users benefit from 

more users in the same user group (Reuver et al., 2017; Evans, 2009). While indirect 

network effects occur when more users of one user group (i.e. end-users) attracts another 

user group (i.e. business users). It was important to elaborate upon both types of network 

effects as the chosen one would challenge the other. Since there was no proof that the 

solution would thrive on either one of them, the interview subjects were inquired about the 

likelihood of network effects that corresponded to the SmartCup platform. This would further 

indicate what sort of strategy would apply for a potential release of the product and serve as 

a business contribution.

It was assumed that the platform would benefit from indirect network effects as more beverage 

companies would naturally not attract more beverage companies and the same argument 

applies for the end-users. It was found that all the participants were already participating in 

services in exchange for personal data, where seven of them found it to be beneficial. “Free” 

tailored services and convenience were the most acknowledged beneficial aspects. Almost 

all agreed on the fact that more business involvement and interaction led to a better product. 

However, when directly asked about the advertising feature it became apparent 
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that six of the participants was positive towards it and saw the beneficial aspects by for 

example becoming aware of new drink variations or being attracted by brand awareness 

(P1; P4). This indicated that indirect network effects would provide value to the SmartCup. 

There were also no statements that would support direct network effect being applicable 

through the SmartCup. However, as mentioned earlier in the discussion about the memory 

feature, it became apparent again that targeted advertisement was not considered personal 

enough. Hence, this study suggests that in order to achieve personalisation it cannot be 

through commercialized or precepted commercialized activities, it needs to be customized 

by the end-user. The advertising proposal was, however, well received if the advertisement 

could provide entertainment or art which suggest that businesses should emphasise on 

those concepts when creating advisements based on consumption data.

Since the SmartCups’ platform was assumingly going to thrive on an indirect network effect, 

the literature review elaborated upon a specific problem that occurs when orchestrating this 

type of platform dynamic. According to Evans (2009), the Chicken-and-Egg problem arises 

for multi-sided platform startups. Hence, being relevant for the SmartCup to discuss as it 

would be valuable for businesses to know how it would enter the market. Evans (2009) 

further recommended a sequential strategy where the platform focuses its attention on one 

user group and collects enough users until its valuable for the other user group to join 

the platform. Since the SmartCup retrieved positive feedback on the consumption data by 

the interview subjects, it could be argued that contextual information in the initial phase 

would be enough to make end-users participate on the platform. When the database has 

collected a vast amount of valuable consumption data, businesses would be attracted to join 

the platform and initiate tailored content or services for the end-users. This would also go 

hand-in-hand with the suggested Value Proposition as ‘Meaningful Consumption’ is already 

declared on the platform where beverage companies can strengthen this concept.

8.4.6 Contributions

The first contribution the literature review provides in terms of important business aspects in 

IoT is the Value Proposition. It is vital for businesses to implement a strong Value Proposition 
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to their IoT artefact in order for the solution to be feasible on the market (Dijkman et al., 

2015). If the product is to become something similar to the SmartCup and its focus upon 

environmental sustainability, the product should not emphasise its promotional strategy 

on environmental friendliness. The focus should be directed towards features that enable 

‘Meaningful Consumption’, suggestively through context awareness features such as 

Consumption Data or Health suggestions.

It was further suggested that businesses can utilize IoT solutions to sustain or enhance 

the Customer Relationship. It should be carefully thought through how customer data can 

be used to achieve this building block. As mentioned, this building block would have been 

interesting to examine if a finished prototype was developed. However, Lo and Campos 

(2018) did use expert opinions and enabled a clear idea that businesses should be aware of 

this concept and utilize customer data to obtain a competitive advantage.

It was apparent that customer data could benefit companies. But raw data files can be 

difficult to read by inexperienced business users. Hence, this study recommends utilizing 

an IoT system that is open for data analytics to join and transform raw consumption data to 

valuable customer insights. Businesses should consider systems that either have analytics 

capabilities or can provide easy access.

In discussing Digital Platform and its importance to IoT solutions. This study found it to 

generally be applicable theories due to the emphasis on theories that reflect upon software 

capabilities and network effects. It is suggested that IoT solutions should withdraw aspects 

on Digital Platforms in terms of exchanging value in-between user groups and how these 

evolve through this trade-off. The businesses that are committed to IoT solutions should 

consider their strategy in terms of how users of the platform can attract other user groups. 

As for the SmartCup it was found through the literature review that indirect network effects 

would benefit the involved businesses. Through the interviews it was also highlighted that 

most participants found value in smart objects with indirect network effects, whereas it was 

known that “free” services and convenience was amongst the popular opinions in regards 
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to value in the personal data trade-off. However, this makes it clear that businesses need to 

be aware of the Chicken-and-Egg problem when introducing a new IoT product, they should 

emphasize their strategy on enabling a feature that could attract one side of the platform in 

order to create value for the other.

8.5 Final Remarks

As mentioned in the literature review, the goal of this research is to fill in the research gap of 

how IoT technologies can combat the environmental sustainable issue of disposable cups. 

Through literature, Design Science research, hardware and software testing, it was found 

that the SmartCup technologies had the potential in becoming more attractive to both end-

users and businesses by contributing to an environmentally sustainable effort in decreasing 

the consumption of disposable cups. However, the final test was put to the participants of the 

interviews. One can argue that the small population would not be able to represent the target 

population, and as later discussed in the Limitation section, be a bit biased due to being 

friends or relatives. Since the answers were diverse and seeing that more participants would 

probably not contribute to more discussion points, it was found that their answers were 

reliable and validatable for the initial stage of the SmartCup. The SmartCup was found by 

eight out of ten precipitants to change their consumption of disposable cups, whereas it was 

the additional features that made them think it would make them chose the SmartCup over 

disposable cups. This can be regarded as a confirmation of the potentiality of the SmartCup 

which will be described in the conclusion chapter.
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CHAPTER IX CONCLUSION

In light of the increasing environmental threat of disposable cups, this thesis sought to 

explore how the concept of Internet of Things may be embedded into the development 

of a more sustainable solution with the intention to replace the use of disposable cups in 

everyday settings. Hence, formulating following research question: “How can development 

of an IoT product combat the environmental sustainable issue of disposable cups”. 

 

To gain familiarity with the topic of research and construct a solid theoretical framework, 

a survey into existing literature within the area of study has been conducted. Given that 

literature upon IoT in relation to sustainable purposes were insufficient, a research gap was 

discovered. To address this gap, a holistic approach to the research problem was imposed. 

This involved an environmentally sustainable approach where other researchers suggested 

re-usability, user-friendliness and physical attraction as a way to refrain from the obsolescence 

associated to electronic solutions and instead encourage continued use. Due to the research 

focus it was further noticed how Technology was the main element that would contribute to a 

thorough understanding of the IoT phenomenon and how a development framework should 

be structured to enable context-aware and adaptive features. As a precaution against privacy 

concerns related to the involvement of personal data, the literature upon Policy/Law aspects 

emphasized upon specific security measures and legislative parts of the GDPR. Adhering 

to these would according to the proposed literature ensure reliable IoT-infrastructures. 

In terms of Business, literature suggested exploring a business model framework where 

Value Proposition, Customer Relationships and Key Partners were argued to be the most 

important when investigating the viability of IoT proposals. Moreover, since different parties 

are enabled through the solution, literature upon multi-sided digital platforms provided an 

understanding of how interaction and high-value exchanges were to be facilitated between 

more user groups.
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In terms of the chosen research methodology, a Design Science research approach was 

applied with the purpose of obtaining knowledge and understanding of the problem domain 

through the development of an IoT concept. This involved several activities; identifying 

the problem, defining objectives for the solution, design and development, demonstration, 

evaluation and lastly discussing the research contributions. It was found that Design Science 

research in combination of Exploratory study techniques would be appropirate for this thesis. 

Being able to be flexible was rather useful due to the changing circumstances and that it 

suited the goal of this research.

 

In the first two steps, the literature from the literature review was revisited to further highlight 

the problems associated to the research aim. These revolved around the development of 

an IoT artefact, sustainable value propositions and how value should be enabled to more 

user groups within a digital platform, and lastly the posed risks to privacy and security of 

personal data. To respond to the identified problems and to the proposed research question, 

objectives for the solution were defined. This involved several objectives within each concept, 

and specific requirements that the research had to address in order to consider the solution 

successful towards the research problem.

In step three, the researchers sought to integrate the objectives into the design and 

development of the solution. But due to constraints, the end-product leaned more towards a 

conceptualization of the idea rather than a fully working solution. However, considering the 

initial phases of developing a concept, a more thorough grasp has been achieved as each 

feature was carefully investigated. Results of these are a system architecture model, a UI 

Model and concept illustrations of the intended design as well as rich descriptions of how 

they would work. As a result of this step, the researchers established a concept that was 

ready for demonstration and evaluation.

In the Demonstration chapter it was highlighted how the authors of this paper sought to test 

the theories withdrawn from the literature review and to test the SmartCup concept, which 

would further lead to an answer to the research question. The focus of the semi-
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structured interviews was to replicate a workshop to engage and trigger curiosity amongst 

the participants. This study only conducted ten interviews due to the saturation requirement. 

Through the interviews some unexpected results were discovered which is described below.

When the interviews were conducted, all of the transcriptions were coded in Nvivo to extract 

information that would exhibit the success factor of the SmartCup. It was further elaborated 

upon how the codes were constructed to create paradigms to explain the behaviours of 

the interview subjects. The Evaluation chapter revisited the objectives of this research in 

conjunction with the results. It was found in the concept of Environmental Sustainability that 

all the requirements of the objectives were met except from the Personalization requirement 

due to no participants finding the SmartCup to offer any personalized features. However, Re-

usability, User-friendliness and Physical attraction were achieved due to confirming these 

objectives with the interview subjects. It was found that the Context Awareness objective was 

achieved as the participants found the suggested data types necessary. However, due to not 

being able to demonstrate a prototype it was difficult to state whether the Development of an 

IoT Artefact was achieved. In the concept of Policy/Law, all the objectives were considered 

achieved as none of the participants raised concerns about Security Measures nor the 

GDPR. The study could confirm that the SmartCups’ Digital Platform would benefit from 

indirect network effects.

The theories in conjunction with the findings needed to be discussed in order to exhibit 

the contributions this paper has to offer. It was found that continued use and re-usability 

originated from the interest to the SmartCup’s features and technological capabilities. 

However, none of the interview subjects found interest in the Memory feature. It is assumed 

that this error stemmed from an unreliable resource which highlighted the importance of 

carefully selecting literature when exploring a novel concept. The importance of end-user 

attraction was further highlighted through User-friendliness and Physical Attraction in an 

IoT product, which was well executed by the SmartCup concept. The Technology concept 

showcased how Design Science research is efficient in exploring Context Awareness in an 

IoT concept before committing to development, hence enabling the authors to find the 
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suitable data types for the SmartCup. In terms of developing an IoT artefact, this study 

highly recommends seeking assistance in the attempt to develop a product with unfamiliar 

technologies. However, even if the SmartCup never became a fully working prototype, it was 

valuable for this study to test and explore Firebase, which provided insights to how Cloud 

Computing solutions enhance the efficiency and strengths of an IoT solution. The study 

could further confirm that businesses should adapt an adequate level of security to entice 

trust for end-users to provide their personal data. It is recommended to implement Security 

Measures such as pseudonymization which may eradicate privacy concerns. In terms of 

the GDPR, transparency was also highlighted as a main component to enable trust to the 

end-user. In the creation of an Environmentally Sustainable IoT concept, this study can 

recommend developing a Value Proposition that focuses upon ‘Meaningful Consumption’ in 

contrary to promoting environmental friendliness. To further gain a competitive advantage, 

companies should consider how they can utilize customer data to enhance the Customer 

Relationship. The IoT system should also have easily accessible analytic capabilities. It was 

further found that the SmartCup was probably going to thrive on indirect network effects, 

where this study found that a sequential strategy would be the most appropriate to solve the 

Chicken-and-Egg problem.

To conclude, this study sought to find an answer to how development of an IoT product 

can combat the environmentally sustainable issue of disposable cups. Through the Design 

Science research methodology, the authors managed to create a concept that sought to fill 

the research gap where an IoT solution contributes to re-usability and potentially replacing 

disposable cups. The theories were followed with rigour to develop the final concept of the 

SmartCup. As mentioned in the previous chapter, the SmartCup has the potential of changing 

the disposable cup consumption where it was also found that it can become an everyday 

product for the end-users. This indicates that the success rate of the proposed solution is 

seemingly high and that the SmartCup concept does deserve to be further explored.
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9.1 Further Research

For future research there is a couple of things that need to be addressed. There were 

many good suggestions upon how the SmartCup could be improved. Most participants 

emphasised upon that the SmartCup should be customizable in order for it to be considered 

a personalized object. This can be further explored with research upon technologies that 

were not mentioned in this thesis. Aside from customization, there were also expressed a 

need to make the cup more Context Aware, whereas a participant thought that the camera 

could capture and analyse the ingredients of a beverage. This would also require additional 

research on technologies that have not been identified by this research. However, it suggests 

that the SmartCup has the potential of becoming more attractive with further technical 

knowledge and research.

A popular topic amongst IT scholars and researchers is Big Data. This topic would be valuable 

to explore in the context of IoT and rapid growth of databases. Big Data techniques and tools 

are valuable knowledge in adressing how to handle massive amounts of raw data files and 

how to interpret them. However, this type of exploration in conjunction with IoT should be 

reserved for those researchers who wants hands-on experience on this topic. Since Big 

Data is best studied and explored through practicality. Hence, this subject was not chosen 

as it was found more appropriate to discuss Digital Platforms in relation to a preliminary IoT 

solution.

Furthermore, all the business model building blocks should be explored before a potential 

release of the SmartCup. For example, cost of technological components in combination 

with an insulated tumbler would have been necessary knowledge. This was not examined 

as being irrelevant in this stage of development but should be addressed for future research. 
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9.2 Limitations

As mentioned in step 4 of this research, the COVID-19 pandemic had impacted the research 

heavily in terms of primary data collection and development of a physical prototype. The 

initial plan for this research was to create a fully feasible prototype with belonging system and 

application. These would further represent the concept and be showcased in the planned 

workshop. Since this would be impossible due to the fact that the authors could no longer 

meet people in person. It seemed unnecessary to complete the process of developing a 

physical prototype, at the same time lack of skills and resources made it difficult. However, 

being very close to completing the development, provided insight in what is possible and 

enabled concrete presentations of the concept to the interview subjects. The development 

also gave this study tangible contributions to developers and researchers attempting to 

perform a similar study, this is very important in Design Science research.

However, drastic changes had to be made to the methodology to be able to determine the 

success rate of the artefact. To meet with the new methodology, models and illustrations 

were developed in order to illustrate and test the utility of the artefact, which demanded 

new theories that suppressed initial theories. As mentioned in the discussion chapter, the 

primary data collection was to some extent successful as the participants expressed a good 

understanding of the concept and were able to provide relevant information to this study.

Furthermore, the number of the participants were low due to the authors felt they had 

covered enough aspects when the participant number reached ten. It was decided to start 

processing the results due to realising the project worked more as a test of concept rather 

than the system itself. If the system was operational, it would be more appropriate with a 

higher number of participants and random population with a wider range in age and culture.

The type of interview subjects may also have served a problem to the results being regarded 

reliable. Logically it was difficult to find a random population to our study. The authors only 

managed to interview friends and relatives which may have provided biased answers in 

terms of the solution. However, the results are satisfying in terms of all the participants 
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providing very different answers and perspectives which caused variations in the sentiment 

and descriptive analysis.  

As the study has a vast business element, it would bring value to collect expert opinions from 

industrial IoT developers or managers. This might have enabled the study to either confirm 

or defy the business aspect theories. Again, this was difficult due to the circumstances as 

neither a prototype nor business participants were available. However, the literature review 

provided enough practical evidence to consider the business orientated elements successful.
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Appendix 1: Interview Guide
Themes Questions

Opening Questions

Goals:

• Thoughts about disposable 
cups

Enviornmental Sustainability

Goals:

• Environmental awareness
• Appeal of sustainable 
products
• Practical implications on 
sustainable products
• Insights into objects 
becoming obsolete
• Appeal to smart objects
• Desired smart features
• Importance of user-
friendliness and interaction
• How to integrate personal 
attachment to an object

Policy / Law

Goals:
• Awareness of personal 
data collection
• Incentives to participate 
in a value exchange that 

(is it important for you that the object resembles your personality?)
Describe your feelings for objects collecting data about your 
daily activities?
What would you consider personal data?
How do you feel about the exchange of personal data for 
services?
Probe question: Do you participate in such activities and what is 
often the tradeoff?

 Do you have any smart objects in your home or do you carry any 
around with you when you are outside?
Probe question: Why do they appeal to you?
What do you regard as user-friendliness in terms of applications?
 Is it important for you to interact with smart objects? If yes, why? If no, why not?
What type of feedbacks are you searching for?
How do you think you’ll get a personal attachment to an object?

If re-usable cups where the best option, what would trigger you to 
acquire one? or do you own one already?

How often do/would you use a tumbler?

What are situations that prevent you from using a tumbler?

 Would you consider your/a tumbler a personal object? and why?
When do you find objects (in general) to become obsolete?

What would you consider a smart object? and why?

What are your thoughts about disposable cups?
Probe question: What are the advantages, disadvantages?
Does design matter in terms of the physical apperance of disposable 
cups e.g. decoration and brand logos? Explain why 

How do you think disposable cups impact the environment?

What do you think would reduce your consumption of disposable 
Probe question: Do insustainable characteristics influence your 
consumption? and why?

What sort of object(s) do you usually consume your drinks from?
Probe question: Is there a difference whether you are at home or 
outside?

• General idea of consumtion 
habits

In which occasions do you buy coffee or soft drinks outside?
In which occasions do you buy coffee or soft drinks outside?
How many disposable cups do you approximately consume a month?

Interviewee Information

• Name:
• Age:
• Gender:
• Occupation:
• Information about anonymity
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Themes Questions

Opening Questions

Goals:

• Thoughts about disposable 
cups

Enviornmental Sustainability

Goals:

• Environmental awareness
• Appeal of sustainable 
products
• Practical implications on 
sustainable products
• Insights into objects 
becoming obsolete
• Appeal to smart objects
• Desired smart features
• Importance of user-
friendliness and interaction
• How to integrate personal 
attachment to an object

Policy / Law

Goals:
• Awareness of personal 
data collection
• Incentives to participate 
in a value exchange that 

(is it important for you that the object resembles your personality?)
Describe your feelings for objects collecting data about your 
daily activities?
What would you consider personal data?
How do you feel about the exchange of personal data for 
services?
Probe question: Do you participate in such activities and what is 
often the tradeoff?

 Do you have any smart objects in your home or do you carry any 
around with you when you are outside?
Probe question: Why do they appeal to you?
What do you regard as user-friendliness in terms of applications?
 Is it important for you to interact with smart objects? If yes, why? If no, why not?
What type of feedbacks are you searching for?
How do you think you’ll get a personal attachment to an object?

If re-usable cups where the best option, what would trigger you to 
acquire one? or do you own one already?

How often do/would you use a tumbler?

What are situations that prevent you from using a tumbler?

 Would you consider your/a tumbler a personal object? and why?
When do you find objects (in general) to become obsolete?

What would you consider a smart object? and why?

What are your thoughts about disposable cups?
Probe question: What are the advantages, disadvantages?
Does design matter in terms of the physical apperance of disposable 
cups e.g. decoration and brand logos? Explain why 

How do you think disposable cups impact the environment?

What do you think would reduce your consumption of disposable 
Probe question: Do insustainable characteristics influence your 
consumption? and why?

What sort of object(s) do you usually consume your drinks from?
Probe question: Is there a difference whether you are at home or 
outside?

• General idea of consumtion 
habits

In which occasions do you buy coffee or soft drinks outside?
In which occasions do you buy coffee or soft drinks outside?
How many disposable cups do you approximately consume a month?

Interviewee Information

• Name:
• Age:
• Gender:
• Occupation:
• Information about anonymity

• Drawbacks and concerns 
when using personal data
• Insights into safety 
measures

How do you think it can benefit you?

Digital Platforms
Goals:

• Participation incentives
• Possibilities for • Insights into values 
sought from the exchange 

The SmartCup

Goals:
• Concrete evaluation of 

• Physical appearance
• Desired/undesired 
features

• Value benefits in terms of 
individual consumption 
awareness and increased 
usability of a cup
• Everyday use cases
• Sustainable appeal
• Potentials to direct users 
towards sustainable 
behaviors

What are your thoughts about businesses targeting advertising 
content based upon your habits? 

(is it important for you that the object resembles your personality?)

Does it have potential to become one of your everyday objects? 
if yes/no, why?
What are your thoughts about this being a green product?
Probe question: Does it intrigue you to acquire it because it may 
 Is it important for you to interact with smart objects? If yes, why? If no, why not?
What type of feedbacks are you searching for?
How do you think you’ll get a personal attachment to an object?

Probe question (if lifestyle awareness is not included in 
response): Does it benefit your lifestyle to be more aware of 

Probe question (if opinion about screen and advertisements are 
not covered): Does advertisement through the screen appeal to 
you? or are there situations where you would prefer to disable 
this feature?
What do you think can be improved?
Probe question: Are there any missing features?

How do you think the proposed object would change your 
disposable cup consumption?
In which scenarios would you use this cup?

If more businesses were to service the object, would this 
How would you value the interaction with businesses?

Introduction of the SmartCup (see the Demonstration Step)

I would like you to first describe its appearance
Which features did you like and why?

Which features did you dislike and why?

What would make you feel safe in regards to personal data 
transmission and storage?
Do you feel safer with your data being anonymized? Do you 
know why?

If friends had a particular object would that intrigue you to buy 
or have the same object? Please elaborate

Probe question: Does it matter to you when third-parties are 
more well-known brands?

What do you fear of such collection of personal data?
Is privacy a concern to you? and why?
Do you find such objects (IoT) intrusive in any way? and why?
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• Drawbacks and concerns 
when using personal data
• Insights into safety 
measures

How do you think it can benefit you?

Digital Platforms
Goals:

• Participation incentives
• Possibilities for • Insights into values 
sought from the exchange 

The SmartCup

Goals:
• Concrete evaluation of 

• Physical appearance
• Desired/undesired 
features

• Value benefits in terms of 
individual consumption 
awareness and increased 
usability of a cup
• Everyday use cases
• Sustainable appeal
• Potentials to direct users 
towards sustainable 
behaviors

What are your thoughts about businesses targeting advertising 
content based upon your habits? 

(is it important for you that the object resembles your personality?)

Does it have potential to become one of your everyday objects? 
if yes/no, why?
What are your thoughts about this being a green product?
Probe question: Does it intrigue you to acquire it because it may 
 Is it important for you to interact with smart objects? If yes, why? If no, why not?
What type of feedbacks are you searching for?
How do you think you’ll get a personal attachment to an object?

Probe question (if lifestyle awareness is not included in 
response): Does it benefit your lifestyle to be more aware of 

Probe question (if opinion about screen and advertisements are 
not covered): Does advertisement through the screen appeal to 
you? or are there situations where you would prefer to disable 
this feature?
What do you think can be improved?
Probe question: Are there any missing features?

How do you think the proposed object would change your 
disposable cup consumption?
In which scenarios would you use this cup?

If more businesses were to service the object, would this 
How would you value the interaction with businesses?

Introduction of the SmartCup (see the Demonstration Step)

I would like you to first describe its appearance
Which features did you like and why?

Which features did you dislike and why?

What would make you feel safe in regards to personal data 
transmission and storage?
Do you feel safer with your data being anonymized? Do you 
know why?

If friends had a particular object would that intrigue you to buy 
or have the same object? Please elaborate

Probe question: Does it matter to you when third-parties are 
more well-known brands?

What do you fear of such collection of personal data?
Is privacy a concern to you? and why?
Do you find such objects (IoT) intrusive in any way? and why?
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Disliked 
features

Advertisement
Did not like the adver-
tisement feature “I’m just not that into advertisement” (P7)

Statement 
demonstrates the defi-
nition

Battery
Concerns about battery 
lifetime

“I’m just wondering how long the battery 
lasts on these things” (P2)

Statement 
demonstrates the defi-
nition

Displaying con-
tent

Did not like the display 
of content

“I don’t really like when things look too 
commercial that way” (P9)

Statement 
demonstrates the defi-
nition

Health 
recommenda-
tions

Did not like the health 
recommendations 
feature

“I don’t know if I would care so much 
about the health thing” (P5)

Statement 
demonstrates the defi-
nition

Temperature 
sensoring

Did not like the tem-
perature sensoring 
feature

“I don’t think you can have like the right 
temperature” (P8)

Statement 
demonstrates the defi-
nition

Too many options

Found too many fea-
tures to be overwhelm-
ing

“I don’t know about the application, but 
maybe too many options for my sake” 
(P5)

Statement 
demonstrates the defi-
nition

Unfamiliar
Fount the concept to be 
too new 

“I think it’s just the concept is that it’s 
something that I’m not used to” (P4)

Statement 
demonstrates the defi-
nition

Awareness of 
consumption 

habits

Positive

Statements that sup-
port the interest in 
lifestyle awareness

“I think it’s pretty good because you 
normally don’t keep track of your caffeine 
consumption or beverage consumption” 
(P6)

Statement 
demonstrates the defi-
nition

Neutral

Statements without at-
titudes towards lifestyle 
awareness

“Ony in terms of coffee, like not in terms 
of, I mean too much coffee can be non 
healthy right?” (P1)

Statement 
demonstrates the defi-
nition

Negative

Apathetic 
statements about the 
lifestyle 
awareness feature

“For me personally, probably not because 
I am not a big consumer” (P10)

Statement 

demonstrates the defi-
nition

Advertisement 
appeal

Positive

Statements that sup-
port the interest in 
avertisements

“It will be cool for me to get other sugges-
tions about what I can drink” (P1)

Statement 
demonstrates the defi-
nition

Neutral

Statements without 
attitudes towards ad-
vertisements

“As long as it’s not there 24/7, ot it 
flashes this annoying lights all over my 
face” (P6)

Statement 
demonstrates the defi-
nition

Negative

Apathetic 
statements about the 
advertisement feature

“I don’t think people want to be like walk-
ing around like an advertisement” (P8)

Statement 
demonstrates the defi-
nition

Appendix 2: Coding Scheme Excerpt
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Thoughts on 
improvements

Business involve-
ment

Stating a need for busi-
ness involvement

“It’s more as a provider (…) businesses 
providing advertisements, but I want to 
know if the businesses can contribute to 
something else” (P2)

Concrete statement 
that demonstrates the 
definition

Advertisements
Stating a need for im-
proved advertisements

“I mean, if it was done in an artistic de-
sign way, if it had some cool animation” 
(P9)

Concrete statement 
that demonstrates the 
definition

Coupons
Stating a need for 
promotions

“So maybe you can like get a cup free 
after 10 cups of coffee” (P10)

Concrete statement 
that demonstrates the 
definition

Customization
Stating a need for the 
ability to personalize

“It could be cool if they were customiz-
able that way or more like design focus” 
(P9)

Concrete statement 
that demonstrates the 
definition

Economical

Stating a need for to 
see how much have 
been spent

“Maybe something that tells me how 
much I have saved this week by drinking 
water” (P3)

Concrete statement 
that demonstrates the 
definition

Environmental 
efforts

Stating a need for in-
dividual environmental 
contributions

“Maybe the sustainability stuff we have 
been talking about can be a part of your 
application?” (P5)

Concrete statement 
that demonstrates the 
definition

More sensor 
capabilities

Stating a need for more 
sensors

“Just to be more aware of my own life-
style” (P4)

Concrete statement 
that demonstrates the 
definition

Temperature

Stating a need for 
increased awareness 
of temperature

“Where you could let it blink or maybe 
show on a screen saying it’s ready on a 
certain temperature then that will be cool” 
(P6)

Concrete statement 
that demonstrates the 
definition

Missing fea-
tures

Mixing drinks

Stating a need for 
the opportunity to mix 
drinks

“You can get example of drinks, you can 
mix with that soda” (P1)

Concrete statement 
that demonstrates the 
definition

Temperature 
regulation

Stating a need for 
ability to regulate the 
temperature

“I would expect that there would be some 
feature to help keep the drink warmer a 
bit longer, or colder if you want” (P10)

Concrete statement 
that demonstrates the 
definition

Functionality
Stating a need for in-
creased functionality

“If functionality is not limited to what I get 
when i buy it but also potential to have 
even more functionality in the future” (P2)

Concrete statement 
that demonstrates the 
definition

Ingredients

Stating a need to know 
the ingredients of the 
beverage

“Another missing feature may be if it was 
possible to see the ingredients of what-
ever you drink” (P3)

Concrete statement 
that demonstrates the 
definition

Reminder
Stating a need to notify 
about use

“It would be nice if it reminded me to 
bring my tumbler” (P4)

Concrete statement 
that demonstrates the 
definition

Assumed 
change in 

consumption 
patterns

Positive

Expressing possible 
reduction of disposable 
cup consumption

“I think I could consider using it for every 
time I have a coffee when I am outside” 
(P7)

Concrete statement 
that demonstrates the 
definition

Neutral

Unsure whether the 
solution would reduce 
the consumption

“I guess it all relates so that if businesses 
offered more of these type of solutions 
such as come in and refill your cup” (P10)

Concrete statement 
that demonstrates the 
definition

Negative

Affirmative that it would 
not contribute in less-
ening consumption N/A

Concrete statement 
that demonstrates the 
definition
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Possible use 
scenarious

All scenarious
Think that it is used all 
the time

“If I really put my mind to it that I wanted 
to control that aspect of my diet, then I 
would use it as much as possible” (P9)

Concrete statement 
that demonstrates the 
definition

Office
Think that it is only 
used at work “Just at the office drinking coffee” (P6)

Concrete statement 
that demonstrates the 
definition

School

Think that it is only 
used when attending 
school

“I think it will replace my coffee cup and 
use it at campus” (P2)

Concrete statement 
that demonstrates the 
definition

Travel

Think that it is only 
brought and used on 
travels

“Especially when you travel with the car” 
(P1)

Concrete statement 
that demonstrates the 
definition

Potential to 
becoming an 

everyday object

Positive
Expressing possibilities 
in using it every day

“Well, I drink coffee every day, so I would 
say yes” (P6)

Concrete statement 
that demonstrates the 
definition

Neutral
Unsure whether it will 
be used every day N/A

Concrete statement 
that demonstrates the 
definition

Negative
Affirmative that it would 
not be used every day N/A

Concrete statement 
that demonstrates the 
definition

Thoughts of it 
being a green 

product

Positive
Thinks of it as a green 
product

“Oh it is good for the environment. Yeah, I 
think that was the feeling I got” (P1)

Concrete statement 
that demonstrates the 
definition

Neutral

Unsure if sustainabil-
ity comes through the 
product

“I don’t know about electronics though, if 
they’re green” (P4)

Concrete statement 
that demonstrates the 
definition

Negative

Do not think that it 
contributes to sustain-
ability

“No, because it looks more like it was 
made for the company’s interest” (P8)

Concrete statement 
that demonstrates the 
definition

Sustainable 
appeal as an 

attractive value 
proposition

Positive

Attracted to acquire the 
product due to sustain-
able characteristics

“I think that there’s good potential (…) 
I would adopt this type of product (…) 
Which I do think is important for environ-
mental reasons” (P10)

Concrete statement 
that demonstrates the 
definition

Neutral
Unsure that sustainable 
characteristics appeal

“That is an incentive, but not the main 
priority” (P9)

Concrete statement 
that demonstrates the 
definition

Negative

Affirmative that acquisi-
tion is not based on 
sustainable character-
istics

“I don’t, no that wouldn’t be the main 
reason why I bought it” (P7)

Concrete statement 
that demonstrates the 
definition
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Interviewer: Hi and welcome. Thank you for participating in this interview. The interview is about 
our research towards our master thesis, and it's about our topic for our thesis is sustainability and 
technology that can support sustainability. First there just needs some general information. So, what 
is your name. 

P1: My name is *****. 

Interviewer: And your age. 

P1: My age is 25, 

Interviewer: And your occupation. What do you do for a living? 

P1: A student. 

Interviewer: Can I ask what do you study? 

P1: Physiotherapy. 

Interviewer: Good. I just want to let you know that you're going to be anonymous on the 
documentation of this interview, so nobody can identify you as a person. Throughout. Let's start off 
with some opening questions just to get to know you a bit better. What sort of objects, do you 
usually consume your drinks from? 

P1: To take out?  

Interviewer: Yeah, it can be that too.  

P1: Usually a normal cup at home. A thermal cup and many times I use paper cups, too when I am 
outside.  

Interviewer: So, you stated that there is a difference whether you're at home or outside. Maybe you 
use a mixture between paper cups and re-usable cups? 

P1: Yeah, because it is nice when I wake up. Re-usable cups doesn't break that easily. Oh, you can 
have it for many years.  

Interviewer: I need to ask you, what do you usually consume from paper cups, what is usually the 
drink? 

P1: coffee and no soft drinks, and now I don't drink that much so. Sometimes when I make some 
drinks. If I am outside I mix drinks in the paper cups. 

Interviewer: So just do a rough calculation on how many paper cups, do you think you use 
approximately a month? 

P1: That's actually a lot, maybe 10. Maybe because sometimes I bought a drink outside and I'm not 
that good to have my own cup with me.  

Interviewer: What are your thoughts about disposable cups? 

P1: It's not good because I read some things about it that it has plastic inside. So, because if it only 
was paper, it will break down with the coffee. But since it's plastic inside. Because it is not just paper, 
so it's not good for the environment. Hmm. 

Interviewer: Good. Very good. Well, what are the advantages of paper cups? 

Appendix 3: Interview Transcription: P1
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P1: It is easy to throw. And you don't need to drag it with you. 

Yeah, so if you don't have a lot of space you don't need to hold it in your hand, all the time. 

Interviewer: And as you mentioned, there is a sustainability problem with paper cups, can you find 
other disadvantages? 

P1: It's not that good to hold the warmth of the coffee. So the coffee is easily cooled down if you 
don't use the plastic top. Mm hmm. But sometimes the coffee shops try to be more environmental 
friendly and they don't use the top and then the coffee are getting really cold. Yeah, and traditionally 
when you go here in Denmark where it is very ecologic and they are going to they're really obsessed 
with this environment. So they don't, they don't give you that anymore and now they are laying the 
tops away from where you're paying so you can’t take it easily. So you're just going, and you forget 
it. And I think they use a smaller amount of plastic cups, it's just my thought, because they don't 
really say why. 

Interviewer: In terms of paper cups or disposable cups, does the design matter to you? For example, 
branded with load big logos. 

P1: No, I don't use things with big logos, so on, on my clothes or on my cups or anything. 

Interviewer: Yeah, so you care a bit about it and? 

P1: I care that I don't want it to be visible. Actually I like when other people have it, because then I 
can see where they if they go with the coffee I can see the brand and I can see, oh maybe it's good 
coffee from that place. So I want to go to that place. 

Interviewer: All right, We'll head into another topic now, which is sustainability. Um, how do you 
think disposable cups impact the environment? 

P1: I think is really not good because it easily can be throwed everywhere. When you're in the woods 
you find paper cups, that is not breakable, and I'm from Norway and it's really bad to see that people 
throw them on the fire, because they think that the paper is going to be away right there. You can 
see that the plastic layer is still in the fire, and this plastic particles is still in the woods. So the cup is 
not totally  vanished. 

Interviewer: So you mentioned, you use about 10 disposable cups a month, what do you think 
would reduce your consumption? 

P1: To always have a coffee cup with me. It's not that. It's just lazy, that I don't have a cup with me 
all the time. 

Interviewer: So you do have on option, and you're aware of that? 

P1: Yeah, yeah. 

Interviewer: Perfect. Would you say, the sustainable characteristics of a paper cup influence your 
consumption? Because you mentioned you already are aware they are not good for the 
environment. Would you, for example purchase more coffee from in disposable cups, if, if you didn't 
know about that. Or does it influence your purchasing decision? 

P1: Yeah, of course. I think everyone is going to be more nice to the environment, and so on affects 
me because I when I go to school, I always, I start bring my own coffee. In this first, it was just to 
save money, because the coffee was bad at school but then I begin to bring that one cup, every day. 
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P1: Like I bought before much before. But now I will save the environment too. If I only have my cup. 
Yes. So, um, yeah I think I started with saving money. And then I also got like this good feeling about 
not throwing so many paper cups. 

Interviewer: Right. How often do you use your tumbler or reusable cup? 

P1: And now it's been a half years since I've been to school. There's no not half years, three months 
or something. For the last half a year that now, when I'm not going to school, I'm really bad, because 
you go outside you go for a walk and you don't think that you're going to buy a coffee on your way. 
And then you buy a coffee, because you want it. And then you don't have your coffee with you. And 
then you buy and your thinking is only this time, it does happen tomorrow and the day after. 

Interviewer: So that is one of the things that prevent you from using it. Are there other things that 
prevent you from using it? 

P1: Yeah, it's especially because I find it difficult to find one who doesn't leak. So, always when you 
have a coffee leftover in the cup, and if you lay it in your bag, it will go in your bag. This is really 
important for me, that it is locked. but they're so expensive, so I don't buy a new one. And they don't 
give it to them for free. 

Interviewer: So would you, for example, consider your, you obviously have some kind of knowledge 
and attachment to it, will you consider it a personal object? 

P1: Yes, you always want to have a nice cup with you, special for you. And also, so we can recognize 
it, because before I had a cup. And everyone in Norway had the same cup. Because that was the first 
thing who touched the market who was kind of cheap, but also good, huh, and, and that cup is 
Bodum. And it was so easily to take the wrong cup. 

Interviewer: When do you find objects, it can be anything. It doesn't have to be necessarily a cup but 
it can be as well. When do you find them to become obsolete? 

P1: I usually throw cups away because they falls apart. Often is because it leaks and it's not useful. 
And I feel like I'm not that person who actually throw things away. I lose it. I forget it. Yeah. And, and 
then I don't remember where I lost it, and then I've gone buy a new one and that's not good for the 
environment. Another thing, maybe paper cups is more environment friendly because I keep 
forgetting stuff places.  

Interviewer: All right. So we are moving into our next topic, which is internet of things. First, I would 
like you, what would you consider a Smart Object? 

P1: A good quality thing, like you have to feel love for a thing. When you find a pair of sunglasses. It's 
simple. If you buy some cheap ones that you don't really like, you throw them away, it's so often. 
Yep. When you have some expensive that you really love you take care of it. Yeah and you put it 
back and you always know where they are. Right. So, a smart thing is good quality. 

Interviewer: Yeah, that is very interesting. Because when we are talking about smart things and 
you're definitely right is supposed to be a thing with quality. But if you think about maybe things that 
can gather information about you, that you carry around maybe? 

P1: It will maybe be, because I lose things all the time, um maybe think that it will be nice to have a 
car that you could send me a message about where you got it, maybe. Yeah. 
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Interviewer: Do you have any smart objects at home, or objects that you can, like, if you consider for 
example, things that is called Smart, such as a smartphone or a smart TV. Yeah. Do you have any of 
those at home? 

P1: I have a smartphone. It is kind of crap, because I don't care that much about the stuff like that 
but I have a smart TV, and I really love it.  

Interviewer: Okay. Why? 

P1: Because I love I can see the TV shows when I want to see it, and not home like we did for 10 
years ago when we had to be home to look at our favorite TV show. Now we can see it all the time. 
as so I really love the Smart TV. I don’t really like to be contacted when I'm outside and that's why I 
love to have a computer and smart TV at home, because at home, I find it useful to be in contact 
with others over internet, but when I'm outside I'm like in a whole other person, and I don't want 
anyone to disturb me.  

Interviewer: Interesting. So what would you, you were talking about the TV for example, where you 
like it that it suggests, maybe TV shows for you guys because you've used it a lot, so it sort of knows 
who you are. And there's a lot of applications, both on your phone, and on your TV, what would you 
consider as user friendliness? 

P1: That is easy to use, and that it's high quality because I feel like every single technical thing breaks 
apart. I'm not gonna get too technical things because I feel that it's really really hard to use. So when 
you're going to look at a TV show. And it doesn't work because of a cable or anything. It's smart that 
it is easy for everyone to understand how to fix it because you can't make something that is so 
complicated that when it doesn't work, you can, if you can actually compare it to like their modern 
car. That is so cool and they are having everything like this technical things. This compared to the old 
cars, if you're going to drive a long way and you can just fix your light for example, if you have to go 
to a car shop, because it's so complicated that, but before you could just easily fix it. Do it yourself. 
So, you have to find like the middle way. Buy it upgraded that old car, but also do it easy for the 
customers to fix up. 

Interviewer: Is it important to them to interact with those smart objects or? 

P1: Yeah, actually, I think it's more important than I really want to admit. Yeah, because I'm always 
like this, I don't like technical things and I'm all fashion, and so on, but you need it to your school you 
need to relax at home you need it everywhere, you need it, and you need it to contact others and 
work. And, yeah just for me and then I can get all my mails in one mailbox. So it's really hard to 
follow all the trends. Why can't I just the touch one button and everything will come to the same 
email, but a guy who is good to these technical things maybe he can do it, and I can, I think it's hard. 
So that's why I feel like everything should be easier. 

Interviewer: Hmm. Interesting. So what type of feedback, are you searching for then? 

P1: Just that it can solve my problems. You can see that my mailbox is full and it's something I've 
forgotten maybe it's given me a hint, or something. 

Interviewer: Right. So, after asking you these questions What, what do you think makes you get a 
personal attachment and object? 

P1: Easy, that it's easy. Yes, simple functionality. 
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Interviewer: But could it be for example important that the object starts to resemble your 
personality? 

P1: Yeah, I feel like everyone says like oh that's really really bad and everything and I just, I love that. 

I look at something and you get so good offering the same type of things if you're looking at some 
shoes and you get informed always. Yeah. I think those advertisements are quite good. And when 
you look at some TV shows you guess like similar TV show so you don't need to look for other ones. 
it should be easy, and not take time. 

Interviewer: Right, efficiency is also important too. We're going to talk a bit about a different topic 
now, but you were touching upon it. That to know that a lot of people are scared of these objects 
actually analyzing upon your consumption behavior. So we're going to talk a bit about privacy. Now, 
so could you describe your feelings for objects that collect your data about your daily activities? 

P1: I don't think that much about it because as I said earlier, I'm always using that type of things at 
home, and I'm the kind of person who don't take my phone out, if I'm just going on a walk. And I'm 
not that connected to my phone. This is where it will be kind of scary that it always know where I 
was to every single time. You feel like you're not safe and everything. And, you know, no like. It's a 
lot of things happening in the world. And, you never know when someone is going to use it against 
you. And many people are so good to just have everything you have. And, yeah, this also I feel like 
I'm studying to be a physiotherapist, so if someone is going to follow what I'm searching for on my 
computer, they will find a lot of different things. So I feel like that doesn't make me, you know, 
because you have to, like, An example is if I was searching for chlamydia or something. It doesn't 
define that I have it, I mean that it's just because I need to know what it is, and what kind of things it 
does with your body. Yeah, and that's kind of why I'm not that scared because I have sort of already 
safeguarded myself. 

Interviewer: Interesting, so what would you consider to be personal data? 

P1: The first one that I think is your bank account your, your address, your photos on your computer. 
So I'm actually I'm. I will say I'm quite anxious about this when I'm talking about it now because now 
I feel like I'm like thinking back and I never have my photos on like this Dropbox, because I feel that 
that's too technical, too. And too often, because it isn’t physically on your computer. So I never take 
something personal to a cloud, because I want it to be physically on my computer. Okay, that's a 
problem when the computer is full. 

Interviewer: So you mentioned, for example, Dropbox, that is something that sort of concerns you a 
bit. So how do you feel about the exchange of personal information for services? 

P1: Bad because everything you do you have to be in your email your and maybe your bank stuff, 
but I've never played like free games and stuff on the internet. I have some apps but not that many 
compared to my friends. So I'm in the worst at that. My personal data is in the internet and many 
can find it on Facebook. I feel like it's kind of scary. 

Interviewer: Yeah, talking about Facebook that is one of the activities you do in in this trade off, you 
give them personal information and you get a service back. What is your thoughts about that? 

P1: I feel like it's really scary because when social media came and it was really popular among 
young guys to put all the pictures from a trip or from anything to share the photos with the friends. 
We didn't know that. At that time that it was going to be that big. And now your boss can go and 
look at your Facebook page and look at everything you've done when you were young, and the 
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photos will be on the internet. I heard this many times I've been thinking about it and maybe 
deleting every photo of me because I feel like it's not safe, but at the same time I feel like we're 
living in this world, and it shows a lot of who I am as so I've been in that discussion with myself 
sometimes. 

Interviewer: Right. Good reflection. So you mentioned, you also like all these offers that suddenly 
pops out for example on Facebook. What are your thoughts about businesses are targeting 
advertising content based on upon your habits? 

P1: Yeah, someone say like that's terrible but I don't get this,hysteria. No, and I don't get advertised 
on things I don't like. 

Interviewer: So, the in terms of who are targeting you. Does it matter to you that they are more well 
known brands? 

P1: Yes, I know dude, that I love that because I know what's behind, and I can trust them easier. But 
it's kind of the things I said before that are so many things. So, I get a lot of different things coming 
up. So, and some things I'm not interested in. So, it. A lot of money to do these type of things. Just 
saying. It could benefit you more maybe if they have a lot of money. If there is a bigger, more well 
known brand, and I would buy if it's a big brand. Yeah, or that they are the one targeting advertising 
towards to, whether it be, what would you take that advertisement more serious, for example, of 
course, is you always look at them in their home page. And check, is this safe, or is it not. And it is a 
big brand you know that it's safe to buy stuff there. So it's important. 

Interviewer: Again, you mentioned that privacy is actually a concern to you in terms of those 
pictures and Dropbox, and so on. And you explained why, but would you for example, a object, 
collecting information about you, would you find it to be intrusive? 

P1: Yeah, yeah, of course. Yeah. 

Interviewer: Can you think of why? 

P1: The government is changing our way. Hmm. Then they have all my information about what I like 
what, who I am, what I've done before, everything, and they can, it is a very long shot but they can 
force me to do something or they can say like you believe in something else then we do have 
another perspective on this. Yeah. So, you never know what your information is used for. And that's 
why you hear about this stuff all the time. This is going to be used to something really bad, one day. 
And that's what scares people that and they don't want to be too scared, 

Interviewer: Exactly. Very interesting. 

P1: No one believed that Trump was going to win the election, for example, yeah, and he can use 
information to do everything. I mean that the same can happen in Norway with a lot of information 
available. And the scariest part, they would lay a lock on it. 

Interviewer: Exactly, what make you feel safe in regards to personal data transmission and storage, 
then, is there something that would completely make you feel secure.  

P1: No, nothing. I don't think so. 

Interviewer: Okay. What if I were to for example feel safer if all the data, we've been discussing a lot 
of different types of data from pictures to credit card information to geo location, where you are. If 
all of those were anonymized, if it were impossible to identify you as a person. Would that make you 
feel safer? 
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P1: Yeah, of course, but this is never going to be impossible. It's not going to be possible. I don't 
believe that because then the operation will fail, then they can’t advertise to you, and can't use the 
information as they want. And because there are some rich guys who need this information. So, it's 
never going to happen, they want to control it. Right? 

Interviewer: Perfect. Very good answers. We're going to change the topic to digital platforms. So, if 
your friends have a particular object, would that trigger you to buy the same object? 

P1: Yes and no. It is cool yes of course, as always, I'm always paying really really close attention to 
what other people wear and do. Because I really love quality, and my friends are often buying cheap 
things on the internet. A lot. They spend a lot of money. And I like things when you go in store and 
get it in your hand, needs to be physical. Yeah, I love that. So, when I buy things over the internet is 
because I really have to, like in these Corona times. I need lenses for example. 

Interviewer: In terms of what you're buying, you need to be completely sure? 

P1: Yeah. And when I've been working for some internet shops, and they are selling all products and 
they're selling really bad stuff. So I know the behind the scenes that the most. You are always going 
to be affected, of the people around you, you can say no you don’t. But yeah, you do. I a saw TV 
show and scientists said that we are taking on the close like our friends do, because we want to be a 
part of the community. And we don't want to be alone outside because people human being is a 
flock. Yeah, so we definitely need to be in a social community. And that's why we are getting 
affected, of the popular people in your group that have a good style or have a good product or not. 
Yeah. Because I also feel like this because I often can affect other people, I have tried for example, a 
lot of clothes, and so on. And I found my things that I love and I can feel like people are coming to 
me to listen, like, what is the best jacket, if I'm, I want to do that, or what is the best helmet to ski 
what is the best ski if I'm not good at skiing, or if I'm on data, and I give advice. So I feel like I can 
affect people a lot, and that's not good and it's not good because of it. They're just following me 
then. Yeah, it's also they don't buy something that is not good. I've done the mistakes before them, 
so they can just use their money to buy some good stuff. 

Interviewer: Right, so you're a front runner in other words 

P1: On that type of things. Yeah, 

Interviewer: So, for example, if more businesses were to service. An object. Would that influence 
your purchase decision or continued use. 

P1: I would say no because it depends what it is. Yeah, 

Interviewer: We talked about for example you enjoyed, TV shows, at your home and many many TV 
shows available to you because there's many different production companies. 

P1: Like Netflix, this thing with the top shows in Denmark the top shows you know Yeah, like, and 
then I can look at the top shows because everyone looks at it, and I know it's good. 

Interviewer: Exactly, yeah and and they can offer you that service because there's a lot of 
production companies behind Netflix, right. So, but does it influence your purchase decision if the 
new object had a lot of businesses operating it, or third parties? 

P1: Yeah, but it was like I told you before because the technical things like finding a movie and stuff. 
I want it easy. Yeah, I want it easy access, I want to just look at something there and you will have 
like a vast array of content, basically, available to digital things, thats when I'm going to buy 
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something, I told you, I need to feel like I need to go and try it on. I need to taste the coffee before I 
buy it, you know, and. And then I get the thing, I need to feel it myself, but the internet, the movie 
and so on but I don't know a lot of. I just need, I just want to click on two steps and get something. 

Interviewer: Alright, do you find value in interaction with the businesses behind the service or an 
object. Is that an important thing for you, that they can sort of adjust, maybe? 

P1: Yeah, you know, when you buy a jacket from a good brand, especially a ski jacket, you can go 
and get it repaired. If you buy a good jacket. And then if many people complain about the same 
thing, they can adjust it and make a better version available. And if you can talk to the people behind 
the brand, they can adjust and they can give you a good offer back if something is wrong. Yeah, if 
you know what you're talking about. So it's good to talk with the people behind. 

Interviewer: Great answers. So, obviously, we have a solution to the earlier problem, we talked 
about with the disposable cups. First I will just introduce you to the concept and show you some 
pictures, and then I'll ask you some question. We call it the smart cup. It can sense the temperature. 
Within whatever drink is in it. and on this screen, it will actually warn you, whether your drink is 
turning too hot or too cold. And at all times it will also display the content. If the type of drink and if 
it's connected to a big brand or anything, it would display the logo. The information that the cup 
retrieves, in terms of your consumption and your habits will be transmitted to a cloud computing 
system, and will further be transmitted to the companies behind so they can design advertisement, 
and then send it to the cup again, which will be further displayed on the cup. And also there will be a 
companion application on your phone, so you can also see the same type of information that is 
available from the cloud computing system. The application also give you advices upon your 
consumption what you should consume more or less of and so on. And the cup also remembers a 
memory. So you will, after some time of enjoying a drink. It will remind you of a memory. Is there 
anything I forgotten then yes, everything is anonymous. So, the identity of the cup isn't connected to 
you. So the companies are only being able to design advertisement to the cup actually so they won’t 
know who you are, otherwise. First, I would like you to describe the appearance of the cup how it 
looks like. 

P1: I think it's looks really good.  

Interviewer: And, yeah, This is the backside of the cup. 

P1: Yeah, I feel like it's a good looking and it's not too many colors and stuff, and you also have an on 
off button. That is really good to have. So you can turn it off when you don't need it. But I wonder, 
can you get a lid on it? 

Interviewer: Yeah, it will come along with a lid, this is just the concept but the lid has been full but 
we needed to sort of show everything. How it will be inside of it so we decided not to spend time on 
a lid but yeah, it will come with a lid, so it can keep, especially warm and cold temperatures, which 
features did you like, like the stuff it can do? 

P1: I really like that you could get information about your consumption, if it was too much or too 
little. And also like that you can get it on your phone because if you don't want to show the 
recommendations. I feel that it's a really good if you drink a lot of, like, yeah, soft drinks, or coke and 
it will come, a new Coke, and you can get it on their phone that they're launching a new coke 
because today you're not looking that much on advertisements because you look at Netflix and 
everything so it's good that I have a really good idea about what 

Interviewer: yeah we'll come to ideas later. So keep that in mind. 
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P1: I feel like many people drink too much soda today, and it's good to know that you're drinking too 
much, but also it can be a little bit dangerous that you especially  among young girls, I guess, the 
eating disorders and stuff, it can be relevant to always look at how much sugar you got. Also we 
have obesity society, who is much bigger problem so if people could get like you're drinking that 
much coke you have to go down on it.  

Interviewer: Was there was there features didn't like at all? 

P1: Maybe that you advertise like big on what you're drinking. Hmm. But at the same time I feel like I 
want to know what other people drink so if I could see that. Like if a person go with coke or 
something, I get that I want a coke. Yeah, so I feel like I love that other group with that logo, but I 
don't want to show other people that I drink coke 

Interviewer: Cool, you mentioned about you sort of liked and disliked the lifestyle awareness, which 
is obviously one of the main concepts of this cup, that is sort of will give us sense, describing, who 
you are and displaying it. And you were also talking about the advertisement that was sort of a cool 
thing that comes on the screen and you know it's suggested towards you. So you will be aware of all 
times that it is sort of a marketing trick, but does that make you feel safer somehow that you already 
know it's actually just suggesting things because you sort of already agreed on it? 

P1: Yeah and you know they are doing this. Yeah, because you know, in the example I had before 
that, with coke it was because it was on screen but I don't like Coke. So, if I can get example of 
others so those who is more likely the one I'm drinking. I would like that because I don't like a lot of 
different soft drinks so it will be cool for me to get other suggestions about what I can drink when I 
don't like Coke, because everyone have different taste.  

Interviewer: And coke are behind a lot of big, for example, juice brands, so you can suggested to get 
more vitamins and so on. So, definitely something we've been thinking about when developing this 
product. You were talking a bit about you had an idea. So, what do you think can be improved, about 
the product? 

P1: Yeah. If you really like. Yeah, one type of soda. You can get example of drinks, you can mix with 
that soda. It would be cool because everyone likes to mix drinks every now and then. So, I could 
make drinks that you really like with your favorite soda. That is good. And I will buy it once I get the 
advertisement on my phone, because I would just, oh that was smart, I need to buy the ingredients.  

Interviewer: Yeah. Cool. We'll take note of that for  further development. How do you think the 
proposed object would change your disposable cup consumption, how do you think the proposed 
object or the proposed solution would change your disposable cup or paper cup consumption? 

P1: It will make it easier for the brands to advertise. At the same time, then don't need to use plastic 
bottles or paper cups, because they get advertised through technology. Instead, so it will be a really 
good, instead of a buying a bottle of coke it stands like a big mark of coke but if you still get it. And 
you can use the same cup it to everything is pretty good for the environment, because the big 
businesses earning money on a really good environment through that.  

Interviewer: Good. In which scenarios. Do you think you would use the cup. You already mentioned 
that you would probably replace it but sort of just any scenario, do you think you would have the 
most use of the cup? 

P1: Actually, at the summer time, so when. Actually, the whole year, because I'm outside, so it will 
be nice too. It could used in the car, but specially when you travel with the car. Example, you go to 
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the gas station buy a soda, and you can just fill up the cup, instead of buying a bottle. And you can I 
will also use it a lot in the park, if you get just a soda and coffee inside. And you can have it in your 
purse, all the time. But oh very cool because I lose things all the time and I saw it has a WiFi. So 
maybe you could yeah in the cup with your phone or something I don't know. 

Interviewer: Do you think it has the potential to become your everyday object. Something you use 
every single day? 

P1: Yeah, yeah, especially in the times we are in now. It's a really big problem that we use a lot of 
bottles and stuff like that. And, yeah, 

Interviewer: You already mentioned this, but I just wanna confirm. You mentioned like it that 
actually doesn't really come first to you as a green product but when you think about it. It's a very, 
very green in product. Does that trigger you to purchase this product? 

P1: Yeah. Oh it is good for the environment. Yeah, I think that was the feeling I got. And if they know 
that this is the solution for the brands to good advice to show their drinks. That's what they want 
with the bottles with the big logo with a colorful marketing that you are drinking this soda. So 
everyone else are going to buy that so that because you drink it, it will be, it may be good. Yeah. So, I 
think that people are going to understand that we have to find like a middle spot like the people 
behind the soda. And we need to buy soda. And we have to find something in the middle so both 
can be happy, make money, and use money, so the society will go on. 

Interviewer: Perfect, good conclusion. Thank you so much. 
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Appendix 4: Interview Transcription: P2
Mathias 
 
Interviewer: Welcome, and thank you for doing this interview. It is for our master thesis and 
are part of our research for that one. And it's about sustainability and technology that can 
be potentially sustainable. First information about you, so I will need your name.  
 
P2: ****** 
 
Interviewer: Yes. And what is your age?  
 
P2: 27  
 
Interviewer: and obviously you’re a male and your occupation? 
 
P2: I'm studying ebusiness at CBS.  
 
Interviewer: I would like you to know that this information is going to be anonymous. For 
our for our assignment and your name won't be disclosed. We just needed to 
categorize the interview subjects  
 
P2: Cool 
 
Interviewer: Yeah. So first some opening questions, some general things we need to know 
what sort of objects, do you usually consume your drinks from? 
 
P2: Um, depends on where I am, at home I have some coffee cups at home, and at Campus, 
I usually consume from disposable cups. And when I'm with friends, as well. But mostly I 
consume from paper cups outside when I'm in school. At home it's coffee cups, outside it's 
the coffee bar in school. So there will be paper cups in CBS, at home it would just be my 
regular coffee cup.  
 
Interviewer: Okay. So, like you just mentioned, there is a bit of a difference when you are at 
home, or outside what would be the great difference of type of cups? 
 
P2: I mean the difference is that at home I'm just using my own cups. In that sense, so it's 
just a regular porcelain cup outside it's just such as getting it served as I buy coffee outside. 
Yeah, it's just, that's the difference when I'm home and outside. And when I'm sitting long 
hours with friends doing studying at CBS, 
 
Interviewer: So, the main occasions, you get a cup of coffee outside? 
 
P2: Whatever is available to me. Yeah. In those situations. 
 
Interviewer: Hmm. What about soft drinks? 
 
P2: Yeah, i, but I tend to get some energy drinks here and there, I get it from the cafeteria. 
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Interviewer: So that will be in cans. Can you think of. Just give me a rough number how 
many disposable cups do approximately consume per month? And that doesn't include 
cans, just disposable cups paper cups or plastic cups. 
 
P2: Okay, um, Yeah, I tend to drink, maybe. I mean, at least one when I'm at CBS, yeah. If I'm 
there of course longer than just to stop by one hour, if I'm there actually studying. Drinking 
one and if it becomes a long day, I might revisit the coffee bar or the cafeteria for another 
cup. Yeah. So that would be. But you mean like actual physical cups, because sometimes 
when it's too hot as well. When I pour it actually used two cups, I don't know if that makes a 
difference to your question? 
 
Interviewer: Well, it can make a difference. So how often are you in campus? 
 
P2: Oh, depends on the intensity of my studies, I have to do a lot of classes. If I have to 
attend classes, of course, I'm always there for classes. But if we talk on a regular basis, 
maybe be three times a week and maybe one additional day, I mean like I said after hours 
with my friends as well as CBS, but there could be one extra day where we go to campus as 
well these days. Not these days, but I'm talking about before the Corona virus, of course, 
and before we were writing our thesis as well. Yeah so but just on a regular basis, it was 
three times a week. Plus, maybe one extra day. So, three, four times a week. I would get 
one to two coffees a day outside. Yeah, but only at CBS though because they're cheap. I 
wouldn't go down town, I'm not the kind of type who spends 30 on a coffee outside on a 
regular basis so it's just because it's school. 
 
Interviewer: Right. Yeah. What are your thoughts on disposable cups? 
 
P2: I tried just to dispose them in the trash they are supposed to. It's just like anything else. 
For instance, I smoke as well. And I have this thing about if I throw a cigarette butt. I know 
that it takes a lot of time for it to decompose. Naturally, I mean, in that sense, maybe takes 
such a long time and have the same opinion about cups. Yeah. In essence, I just know the 
composition. Yeah, but also that they should be disposed in the right way. Yeah, that I feel 
it's my responsibility. I mean otherwise if there wasn't paper cups I would have to bring my 
own cup around all the time. I don't have one. I haven't really thought of it, why I don't have 
one, but the advantage is just, I can get things instantly. It's convenient for me to go down 
to get a coffee and dispose it when I'm done with it. 
 
Interviewer: I think you already mentioned it, but you can come up with any disadvantages? 
 
P2: Yeah. It's just that they're not always disposed the right way. And if there's not a right 
disposable way, like nearby trash can. That's my concern. Yeah, I think it's just that and just 
the material itself.  
 
Interviewer: Right. In terms of the physical appearance of disposable cups 
matter to you. For example, decoration? 
 
P2: No, it doesn't matter at all how it looks like. I don’t really care as long as it doesn't have 
function, I don't I'm not really interested in how it looks like, more interested in the toss 
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function. Yeah, it’s just a paper cup. I just bought it right away. I don't give it a second 
thought.  
 
Interviewer: All right. I'm going to move on to the topic of sustainability. 
How do you think disposable cups impact the environment? 
 
P2: It's the same like a lot of other things that is part of consumerism today and to say, you 
know, people throw cigarette butts in the right way, way much more of a problem than 
paper cups, but I mean the paper cups is also is sort of the wrong thing. I mean it just has 
this disposable characteristic. It doesn't really have that big of a meaning to people, I mean 
it's just like when you're done with it, I see it all the time being left here and there and it's 
left for someone else's responsibility to pick it up. And if not, it's just like it's just impacting 
our environment in the wrong way. Like a lot of other disposable products. 
 
Interviewer: Right. So what do you think would reduce your consumption of disposable 
cups? 
 
P2: Oh. Like I said, if I think I should maybe take the next step. And just actually bring my 
own cup, I am aware of this. I try to do my best to dispose it but I am aware of all the 
manufacturing that happens with cups and all those things and then it has to be disposed 
and. But I think the only way I would reduce it was to have an alternative or bringing an 
alternative myself to bring a cup. Not sure. 
 
Interviewer: You mentioned that they are insustainable, does those characteristics 
influence your consumption? 
 
P2: In that sense, it doesn't really influence my consumption. It has influenced the way I 
treat them, which is trying to do my best to throw them in a right way to support that. For 
sure. But it hasn't really influenced my consumption yet but it might influence me to make 
better decisions, which for instance is bringing my own cup.  
 
Interviewer: Exactly. If reusable cups were the best option, would that trigger you to 
acquire one, or do you have one already? 
 
P2: I don't have one already. I mean I cannot bring my porcelain cup. It needs to be enclosed 
in some way. I just haven't invested in one yet. So I think that's I should actually acquire one, 
I feel like that. It's my responsibility as well. 
 
Interviewer: How often would you use it. If you had one? 
 
P2: If I had one, actually, I think I would do my best to use it on a regular basis. I mean, yeah, 
I'm going to school. I'm already carrying a backpack it's no more hassle to bring it in. I mean 
I carry around my laptop only and one book and I have tons of space for it. I should bring it 
to campus as well. 
 
Interviewer: So, but what situation, do you think would prevent you from using it? 
 



140
Master Thesis: The SmartCup
Appendices

P2: Prevent me from using it? I think maybe just at home. Yeah, I don't know, maybe at 
home, but I don't see a reason why I shouldn't use it at home. I mean, I will use it but I will 
also use my other cups at home. I mean, when for instance like it's 30 and I have to use 
another cup, like anything else or I have to. I'm changing the type of beverage I'm drinking a 
soda instead of a coffee and it's not nice to put it in the same cup that hasn't been washed. 
 
Interviewer: Would you consider if you had one. Would you consider it a personal object? 
 
P2: If it's functional I think, I think I mentioned that also earlier, I like functional because we 
talked a bit about the appearance not mattering that much to me. But if it fits the purpose. 
Yeah, it's definitely something that I would consider one of those everyday objects of my 
own personal object. 
 
Interviewer: When do you find objects just in general become become obsolete? 
 
P2: Oh, I try to do my best for things not to become obsolete. I try to use them as long as 
possible. Basically when they are breaking or it's more of it being unsupported like I feel like 
I'm forced into the object becoming obsolete even though I don't want it to become 
obsolete. Yeah, I have this issue with electronics, I mean I play a lot of video games for 
instance and a lot of the times it just requires a new graphics card on my computer, because 
the old one is not able to handle it. So, if it's not able to deliver the performance that I need, 
also in terms of for instance editing videos from time to time. Those things becomes 
obsolete because they just don't support the performance that I need to perform my daily 
tasks, 
 
Interviewer: We're going to change the topic and talk a bit about Internet of Things. Okay. 
What, what would you consider a Smart Object? 
 
P2: For me a smart object is something that is intelligent something that can translate an 
input into a valuable output. These days Smart Objects is closely associated to the internet. 
Because, in the internet we gather all these different kinds of data, and you can cross 
reference them into valuable outputs. So for me that's making something smarter, you 
adapt to functionality you're increasing the functionality of the object. That's what Iconsider 
smart. 
 
Interviewer: Very good. Do you have any smart objects in your home, or do you carry 
anyone around with you? 
 
P2: I carry around my smartwatch, carry around my phone, home it's computers and TVs. 
What else. Yeah. But in terms of what you said, the topic of discussion was Internet of 
Things I don't have, per se, things that are normal objects that has suddenly become 
smarter objects. I mean, these, these objects that I carry around that are smart or born 
smart, they have never been transitioned to be smart. So very typical devices. 
 
Interviewer: Do you know why these are appealing to you? 
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P2: My phone, for instance and computer as well. All these services that are already there. It 
everything that I need to complete some tasks and stuff. I mean, there are services for 
everything these days, and applications for everything that supports, whatever you have to 
do, and for me that's just a lot of applications on my phone that I can use every day to 
support those tasks. 
 
Interviewer: So, what do you regard as user friendliness in terms of applications as you 
mentioned? 
 
P2: User friendly is being able to structure things in a nice way where you can easily 
navigate an application. I don't need to go through ten thousand long steps, it has to be as 
close to one as possible, which is get directly into the things that you need to do. And that's 
Yeah, just simple, simple and just delivering what I need. Intuitive. Yeah. 
 
Interviewer: Is it important for you, that you can interact with Smart Objects? 
 
P2: I think so. I think interaction in general is very important when it comes to, especially 
digitalized objects. I mean, in that sense, interaction just provides more options, more 
things to do. I mean, that transaction you have with your machine is not just like one input, 
output but many interactions back and forth for it to get to know you better for to deliver 
better results for you. 
 
Interviewer: So what type of feedback are you searching for? 
 
P2: The feedbacks it's just, just work really just signify that you're able to accomplish the 
tasks that it is meant for it to do in the beginning, through those processes. Yeah, in terms 
of those things. Be very intuitive, very responsive to the things that I asked it to do.  
 
Interviewer: Yeah. How do you think you'll get a personal attachment to such an object? 
 
P2: Again, I think the functional element trumps everything. As long as it's able to fulfill your 
tasks on a longer basis. And for it not to become obsolete. I will keep using it until it's really 
dying upon me or if it's forced away. 
 
Interviewer: Right. But what about would it be important to you that it resembles your 
personality? 
 
P2: Not in a physical way effect per se, I mean like functionality can also resemble your 
personalities, and those things you seek to achieve everyday. So as long as those features 
are assemble those tasks that I, and what I want to achieve everyday. And then it resembles 
my personality in some way as well. Yeah. As long as it's fitting to who I am. I'm not 
concerned about physical look of it. But yeah, if it resembles me in that aspect. Yeah.  
 
Interviewer: All right. Good. I'm going to talk a bit about privacy in the digital sphere. Can 
you describe your feelings for objects collecting data about your daily activities? 
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P2: Sometimes intrusive, I mean, other times I also find it necessary. Sometimes it's just 
more than the purpose. For instance, I mean, there's two aspects of for instance the 
YouTube app, the YouTube platform. There's advertisements and there's content, I mean 
like I don't necessarily need to see all these advertisements, when I'm just browsing 
content, but this is for the business to make sense and to provide for external businesses 
and to monetize the thing itself. But in those aspects when it's just more than necessary 
for the things that I want to do, which is, but I see on the other hand as well. How it's 
necessary for either groups on the platform, for instance YouTube. 
 
Interviewer: Right. So what would you consider personal data? 
 
P2: Personal data is for me anything that's that identifies me. Yeah. So just that definition 
itself. 
 
Interviewer: Good answer, how do you feel about the exchange of personal data for 
services? 
 
P2: As I said, if you keep it to a level of necessity. Hmm. But then again, I also in the concern 
of course it's not only my own interest at play. We're also talking about how the business 
itself thrives on a long run, and I'm also infer those things as well so in essence, it's also 
necessary for them to maintain other stakeholders in the whatever service they offer.  
 
Interviewer: So, do you participate in such activities and what is the trade off? 
 
P2: The trade off. I mean often it's just that. I mean, I get the services that asked for a lot of 
those services are proclaimed to be free. I know they're not because my data is valuable to 
them. But there are many examples of such services here. So, I mean, the internet today is 
just filled with it whenever you go into a site you consent to so many things being shared, 
just for you to access content. Yeah, and that's for me the trade off I mean content, 
information in general is just so valuable to me. 
 
Interviewer: So what is your thought then about businesses targeting advertising content 
based upon your habits? 
 
P2: I think it's fine.I think for me it's fine for I don't usually get impacted by advertisements. I 
don't feel like that's a problem for me. I don't really catch up on it, I mean like before this I 
see how it can influence the consumption patterns and purchasing decisions and you see a 
lot of people today, being affected by advertisements especially minors I think that should 
be, especially at restriction. When it comes to I mean adults are left to themselves when it 
comes to making a decision. You cannot blame someone else for making a decision for you. 
And in this aspect unless we're talking about minors, or disabled people then I think it is 
morally wrong. But when it comes to adults, such as you and I, I don't see a problem and 
being aware as well.  
 
Interviewer: Yeah. Would it matter if the third parties, collecting data, that are more well 
known brands? 
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P2: Would definitely be, yeah, definitely be sometimes a bit wary of, you know, unknown 
third parties collecting my data I know of course, when you go into a site that you share 
your data with a ton, like a long list of third parties, but it still scares me somehow. So it's 
good to see that they are more well known. Just know if it's scares me if there one I know 
because either way, wherever you share your data with, it just it's just a long list for people 
like me, as a consumer you will never really know the extent, all the participants who use 
your data. I mean, unless that third party is really sketchy. Of course, it would sense that it 
would make a difference. If it's a more well known brand. If it's for instance like a 
government that are like Russia or China. 
 
Interviewer: Can you think of other perspectives it can benefit you? 
 
P2: I think tailored services. I mean, they do something, free services do something that's 
well yeah you know that says free services tailored personalized content. 
 
Interviewer: Yeah. Is there anything you fear when it comes to something specific, in terms 
of, processing of personal information?  
 
P2: Just that I don't know the purpose of it. If it's just restricted to targeting advertisement. 
But if I'm in a database, much longer for other purposes, aside from targeting 
advertisements towards me. If it is a malicious database for example. 
 
Interviewer: Is privacy a concern to you? 
 
P2: Like, it is a concern to me but then again, some aspects of privacy is also for me. 
A fair trade off. It's to the point that it's like inevitable for businesses to thrive today in a 
digital economy. Right, so in that sense. Yeah, to some extent, and I see it necessary for all 
parties to contribute in some way, but also to, of course, to a certain extent, they don't have 
to know like everything I do at home. They can know just some aspects of my daily life, but 
one company, for instance, Facebook shouldn't know everything about me. 
 
Interviewer: Now I understand that you find such objects that collects data, you may find 
them a bit intrusive. But what would make you feel more safe in regards to personal data 
transmissions and storage? 
 
P2: Oh, I mean. Luckily, GDPR forces a lot of companies to be transparent. When it comes to 
disclosing what happens with your data. Transparency but also in a requirements of GDPR 
that having an easy read consent. You know that privacy policy. Yeah, easily read format as 
well like so I know that I don't have to read 20 pages to know what I'm getting into. Not 
unlike everyone else, I don't read all these things but it just shows an effort from companies, 
and then we have security measures, all sorts of security measures,  I think they are 
important depending on the object itself. I mean it could be encryption of transfers. It could 
be hiding my identity through anonymization, it could be resilient to attacks in terms of like 
having the right security measures. All these things like great firewalls, you know, access 
controls and who access my data like making sure that it's not like any third party can access 
my data, but it's controlled who access it. 
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Interviewer: Yeah, so you would definitely say, you would feel a lot safer if your data was 
anonymized? 
 
P2: definitely. And also if the company's control who accesses yeah like through access 
control for instance. 
 
Interviewer: Now we're going to talk a bit about digital platforms. If you had a friend who 
had that particular object, would that intrigue you to buy the same object? 
 
P2: Yeah, an example would be play a lot of video games, as I mentioned, if my friends have 
a video game, the more people are playing it. Just the more fun it gets really. 
 
Interviewer: Yeah. So it's important for you have a connectivity to your friends? 
 
P2: Yes. I think in all network services. I find it important too. But I find it more valuable that 
my friends had it. 
 
Interviewer: Right. So, if more businesses were to the service an object would this influence 
your purchase decision? 
 
P2: Yeah, like I said earlier, same with the smartphone, my smartphone is still valuable 
today because we have this great ecosystem of developers who keep developing services. 
So, was definitely an updates as well, keeping things updated and functionally, adding more 
functionality to it is definitely valuable for me. 
 
Interviewer: Yeah. Like you said, you value the interaction with the businesses a lot. 
 
P2: Definitely, yeah, 
 
Interviewer: Like we discussed earlier on, or mentioned. We have proposed solution to 
disposable cups. Yep. So, this is it. We call it the smart cup. It can sense the types of drinks 
being poured into the cup. And they can also sense the temperature of the cup, so it will 
notify you, whether it's turning warm or cold, depending on what sort of drink it is. You can 
see your consumption in the companion. So that one will also be able to tell you how much 
you're consuming on different set of periods. And it will also give you some 
recommendations of health. It will have a screen that will show you at all times what sort of 
drink you have inside the cu. and at times also show display advertisements, and it can also 
remind you of a memory so it will remind you of for example of some day where you 
enjoyed the certain drink again. It may also trigger a sentiment. So the only thing I have left 
to say then, yeah, the advertisement will be based upon your consumption, so it's designed 
especially for you. First, I would like to describe it's appearance? 
 
P2: It looks simple and smart. Yeah. I like the simplicity of it. Again, like I told you, I'm not 
really into those like fancy too much looking things. So I like the simplicity of it. Like, if 
anything, aesthetic wise I like a clean aesthetic, so it has a clean aesthetic, and 
that's just it for the physical appearance and, I think, it’s very cool with a screen, I have not 
seen anything like it before. It's something that is very interesting for sure.  
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Interviewer: Yeah. Is it some of the features you especially like? 
 
P2: I really like that it can sense the temperature. I really like the fact that it makes it smart. 
For me that is what makes it smart. It gives you this increased usability of the phone, it's like 
you being able to know when to drink it. I think there's a bit of a notch in there when 
whenever your drink is really at a desirable temperature. Functionality wise, the data is 
nicely structured. I think it's something that a lot of people don't think about in terms of 
consumption, like we consume so many things today and it is to some extent valuable to 
know how much you consume every day.  
 
Interviewer: Is it some of the features you didn't like? 
 
P2: Hmm what I didn't like? I'm just wondering how long the battery lasts on these things. I 
mean, a screen contains a bit of power enough to assume maybe I would have a bigger 
battery than a cell phone so probably twice as long as it's so. But yeah, they can also use a 
smartwatch which only lasts a day so yeah same case with the screen also always be turned 
on or only when you drink something, 
 
Interviewer: I think it will be turned on all the time. Like I mentioned in the introduction it is 
fully aware of your lifestyle.  
 
P2: Yeah. 
 
Interviewer: Do you think that's a big benefit? 
 
P2: I think so. I think it's something that a lot of us ignore all the time. But not because we 
want to just because we don't have other options. I mean, like, who else keeps track of 
what they drink every day. Unless you're a fitness freak to like that, but for us other normal 
human beings, it's like, it's too much effort to keep track of yourself. So, most definitely.  
 
Interviewer: You were mentioning whether the screen was going to be turned on all the 
time.  
 
P2: Yeah. 
 
Interviewer: If you could, would you try to disable it, as if it's cool with 
the brand and you're fine with the advertisement? 
 
P2: I didn't really think of it before, when I told you that physical appearance doesn't really 
appeal to me, but I think this blends well with the product itself, it's not showing me, you 
know like anything else than the content of the cup advertisements I feel like that's a nice 
trade off, depending on what I'm offered by the businesses. 
 
Interviewer: Yeah, that would probably be drinks that appeals to you or they think, would 
appeal to.  
 
P2: Yeah, definitely. Yeah, that is something that is the sign for the cup to be yours. 
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Interviewer: Is there something you think could be improved? 
 
P2: You were talking about the inclusion of business as a digital platform right yeah maybe 
more inclusion of the business. I mean, people should add more value to the service. As for 
now. It's more as a provider, giving us the benefit of lifestyle awareness and consumption 
awareness. Businesses providing advertisements, but I want to know if the businesses can 
contribute to something else. Just like the advertisements, be a bigger part of the platform 
that you're trying to develop. Can they maybe I mean, do something more about the 
advertisement that's well. I've seen tons of apps where you can gather up coupons for me 
like, oh, if an advertisement, or promotion appears on the screen. Would I be able to save 
money somehow. Yeah, in that sense for later use. Is there. I don't know if. I think the 
business can increase their own brand awareness, but also giving value to us as a user 
group.  
 
Interviewer: Right. Again, do you think the proposed solution would change your disposable 
cup consumption? 
 
P2: I think so that's definitely more valuable than the topic we discussed in the start. Yeah, I 
at the start already thought of templates and alternatives. But I think this will just increase it 
more, I like the fact that you can have increased functionality, integrate that into, I mean 
who knows where what other features you guys will have in the future. 
 
Interviewer: Exactly. This will, this is just the first edition. In which scenarios, would you use 
the cup? 
 
P2: I think it will replace my coffee cup and use it at Campus. 
 
Interviewer: Right. Good. And do you think is has the potential to become your everyday 
object like so can you carry around a lot? 
 
P2: Definitely I mean like, like any other human, drinking is just a necessity. I mean, coffee is 
a necessity for me and I think it's a nice companion app to the product. Just to fit that need 
and just also on the other hand, be a better alternative to disposable cups I feel that I would 
feel less guilty for using it. But then it's the aspect of, I guess as long as it doesn't become 
obsolete, as long as the material still doesn't deteriorate. Yeah, through time but still it was 
maintained itself in a nice way. 
 
Interviewer: What are your thoughts about this being a green product? 
 
P2: I just mentioned deterioration so as long as it maintains itself nicely. I mean like as long 
as it's sturdy enough. As long as that value keeps being relevant as long as you can integrate 
more value into it. Yeah, it's definitely a green product. 
 
Interviewer: Yeah. So, but the startup part of that it triggers you to buy such a product or? 
 
P2: Yeah. Admission research functionality is a big thing. And if functionally it's not limited 
to what I get when I buy it but also potential to have even more functionality in the future, 
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then it's like any other cool product is as good as a phone, really. Yeah, or has the potential 
to be also just an another aspect.  
 
Interviewer: Yeah. Awesome. Thank you. 
 
P2: You're welcome. 
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Appendix 5: Interview Transcription: P3
Interviewer: Hi. I just want to introduce our thesis and have an interview with you. To 
support our research and our research is basically in regards to sustainability and the issue 
that we see today that has emerged, where, when it comes to disposable cups. And we try 
our best in this research to come up with a solution that combats this issue. So to start off, 
the interview, I just want to ask you who you are so, so, you know, what's your name? 
 
P3: My name is ******  
 
Interviewer: and how old are you? 
 
P3: 27 
 
Interviewer: Gender female. What do you do for a living. What's your occupation? 
 
P3: I'm a student at the moment. 
 
Interviewer: Okay. Okay. Do you mind me asking what you study? 
 
P3: No, graphical design.  
 
Interesting: Okay, interesting. So let's start off with some. Oh, by the way the interview is 
anonymous, we wouldn't use your name, or any user name to identify you later on so don't 
worry about this interview being disclosed in any manner. Start off with some opening 
questions in regards to your thoughts about consumption of drinks in general. So, to start 
off what kind of objects to usually consume your drinks from? 
 
P3: I always consume my drinks from either my coffee cup and tea cup, of course, and also 
my wine glasses. And normal like glasses, each one for its purpose. 
 
Interviewer: Yeah. What about outside? When you're not at home. 
 
P3: I usually drink my drinks at home, though. I sometimes have Joe and the Juice, whatever 
cup I get from them. 
 
Interviewer: Do you have any preferences, something you drink on a normal basis when 
you're outside your home? 
 
P3: I usually buy myself drinks outside when I go to bars and so on, it's nice to get your 
drinks in a glass or a coffee places, our tea in a cup. 
 
Interviewer: You mentioned. Joe and the juice. 
 
P3: Yeah. 
 
Interviewer: For instance, they don't necessarily always serve it in glass or? 
 
P3: No I usually get those plastic cups.  
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Interviewer: Okay, so those things would be those that you consume outside. And then at 
bars of course you have glasses and all those things. Are those the only occasions when you 
would drink outside, so just when you're with your friends like you said now at Joe and 
Juice, or by yourself,  are there other occasions where you would consume drinks outside? 
 
P3: Well it's sometimes my coffee cup. I take a small walk around the neighborhood. Or, 
when I am at the airport and travel and stuff. I travel a bit back and forward from 
Copenhagen. So, I will get those small plastic cups inside the airplane actually 
when I come to think of that. Yeah, that that is that is about it. 
 
Interviewer So it's only when you're actually forced to, when you don't have other options 
that you would consume outside, or in in verifications when you go to Joe and the Juice for 
instance? 
 
P3: Yeah, so, by choice that will be on the Joe and the juice. 
 
Interviewer: How many disposable cups, could you approximately estimate to have 
consumed a month on a regular basis? 
 
P3: Well I do go to Joe and the Juice a lot, sometimes maybe twice a day actually. Well, I'm 
there quite often. So, every month. Yeah, could be at least 5-6 times a week. Joe and the 
Juice and also travel with airplanes, every now and then. Yeah. So, if I were to 
approximately, I will say up to 20-25 disposable cups, every month. 
 
Interviewer: Aside from bringing your Tumblr around? 
 
P3: I don't have a Tumblr. 
 
Interviewer: Oh sorry, I thought you had one. What are your thoughts about disposable 
cups? 
 
P3: I haven't given them much thought. 
 
Interviewer: So they don't hold any advantages or disadvantages, too? 
 
P3: Well, the disadvantage is that they are thin, because I'm buying cold drinks and then 
they lose their temperature quite quick though so their drinks turns warm fast, so they're 
not great cups, but I don't have much expectations on them. 
 
Interviewer Yeah, okay, aside from that, what do you think in terms of physical appearance 
of these disposable cups? 
 
P3: I mean I think like if the ones that were given at Joe were super ugly just like the ones 
you're given at Campus, that would actually make me care. They need to be looking a bit 
cool, maybe modern. Okay, I like the shape, it’s a bit fancy.  
 
Interviewer: Okay. So looking cool and potentially being associated to a place or 
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could be that you actually think about it? 
 
P3: I don't mind being associated to Joe and the Juice no. 
 
Interviewer: Moving on I want to talk a bit about sustainability. 
 
P3: I like that topic. 
 
Interviewer: In the talks of disposable cups. How do we feel they impact environment? 
 
P3: Well I think disposable cups in general is a bad thing, especially the paper cups because 
they make people believe they are environmental friendly, because of recycling and so on 
but they actually are. They actually do contain plastic. In order to keep the liquid inside of 
them. So I know they are very bad for the environment. 
 
Interviewer: Okay. Um, what do you think would make you reduce your consumption of 
those disposable cups? 
 
P3: I think as long as I throw them in the trash bin, it doesn't really matter.  
 
Interviewer: Okay. Are there other ways where you could reduce your consumption of 
disposable cups? You will still consume the same amount as long as you say that you 
dispose them in a trash bin.  
 
P3: I don't think I will go less to Joe just because I know their cups isn't environmental 
friendly. As long as there yeah I mean like I do so much else environmental friendly stuff so I 
think I can treat myself that.  
 
Interviewer: Okay. So in essence in sustainable characteristics doesn't really influence your 
consumption? 
 
P3: not in terms of Joe and the Juice no. 
 
Interviewer: What if reusable cups were a better option to disposable cups, would it maybe 
trigger you to buy one? 
 
P3: If they were better. I mean, if they could give me somewhat more extras if you like. For 
sure.  
 
Interviewer: Okay. Yeah. Do you own a tumbler or any reusable cups? 
 
P3: No. Like I told you, only like porcelain glass at home.  
 
Interviewer: So you wouldn't, aside from that, when you're home, you wouldn't see 
yourself use a tumbler when you're outside? 
 
P3: I don't think so.  
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Interviewer: So, they wouldn't. I mean, like, they wouldn't really prevent you from 
using disposable cups? They wouldn't be appealing enough to replace disposable cups? 
 
P3: If I liked it. But I haven't seen anything I've liked so far. 
 
Interviewer: If you liked it, for instance, tea, you mentioned a bit about the appearance of 
tumblers not being cool. Would you then consider it more personal if it was more 
appealing? 
 
P3: Oh, yeah, maybe if I could somewhat customize it, of course that would be a better 
option.  
 
Interviewer: In general, in extension to disposable cups for instance, now talking about 
objects in general. When do you find objects in general to become obsolete? 
 
P3: I don't know, I tend to like old stuff, but I usually change my laptop.  
 
Interviewer: Okay. Usually you mean a lot or so? 
 
P3: I usually buy a new one every year actually, the newest, I really like new laptops because 
to me they get quickly outdated. I need new hardware, they always come up with a new 
type of camera which is better. The keyboard is somewhat different and are just better for 
me to have a new laptop, but I use it for school and my part time work so that is important.  
 
Interviewer: Okay, lets move on to another topic of objects being smart. Let me start asking 
you what you consider a Smart Object? 
 
P3: Well, that will be just like the phone now Yes, that is a smart object, my laptop is a 
Smart Object. Why, because it remembers what I've done throughout the day. And it can 
give me a recommendation of what I'm supposed to be more efficient which is important to 
me. 
 
Interviewer: Do you have any smart objects in your home, or do you carry any around with 
you when you're outside? 
 
P3: Yeah, that would be my smartphone. I always have my smartphone with me 
or my iPhone. And then my computer. I also have a smart TV of course. And 
I also have a smart coffeemaker. Those were first one come to my mind. 
 
Interviewer: What is the reason you're buying them, and why do they appeal to you? 
 
P3: I think it's just like that. I can talk with them and they'll do another service. They're 
smart so they remember what I usually do. And they are easy to use. 
 
Interviewer: Yeah. In terms of easy to use, what do you regard as user friendliness in terms 
of an application? 
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P3: In terms of applications. Well, I don't find the applications, hard to use. Like I said, I do 
graphical design so I know a lot about electronics and honestly I keep myself updated so I 
haven't come across any applications that is hard to use but of course if it's difficult to use 
then it's not a good application.  
 
Interviewer: Okay, interesting in terms of interaction with Smart Objects. Is it important to 
you for you to be able to interact? 
 
P3: Yeah, like I told you. That way I can just talk with them. And that they remember what I 
said. Well that is the only reason why I'm buying them.  
 
Interviewer: Okay. is there a certain type of feedback, you're searching for 
when interacting? 
 
P3: Well, I expect them to remember what I did. And they also need to act accordingly, if 
they if they cannot do those things, then they wouldn't really be something I would buy, it 
wouldn't really matter to me. 
 
Interviewer: Okay. in terms of personal attachment. How do you think, or how do you 
normally get personally attached to an object? 
 
P3: I can get really strong ties to any object. My iPhone, where I can change the background 
Background. It may be the choice of customization. Like, my background.  
 
Interviewer: Okay, moving on to a different topic. I want to talk a bit about privacy and in 
relation to data. I want you to describe your feelings for objects collecting data about your, 
for instance daily activities. 
 
P3: Well, I don't like being spied on. So I'm actually constrained about sharing my data. And I 
keep myself updated actually. So they can't spy on me.  
 
Interviewer: When you say spy on, is there like some specific data that you're worried about 
that you were considered personal data? 
 
P3: Where I am. I don't like people watching my every move because that is very private to 
me. Also I don't share photos of my face. That was very private to me, I don't want photos 
to fall into the wrong hands. So I don't have a profile picture on Facebook because I know 
they aren't private, even though the claim that it is. 
 
Interviewer: Okay, interesting. What if there was an exchange of personal data for a service 
or to participate in such activity, or do you already participate in such activity and what is 
often the trade off? 
 
P3: I know that I always have to give something, in order to get something in return. I said I 
use Facebook. So, that will be my real name. And also, I know Facebook watches, whatever 
I'm searching or talking about, or commenting on Facebook that the only thing that matters 
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to me is that I can keep my network on Facebook, which I assume is what I'm getting in 
return. 
 
Interviewer: Okay. But what is, what are your thoughts. I mean, about businesses for 
instance targeting advertisement, based on your data, you don't, you seem not to like it and 
try to restrict it as much as possible? 
 
P3: Well, I don't like it, as harmless as it can seem, like advertisements designed for you. 
Yeah, it's probably not as big as it may get in my head. But at the same time, it can also 
contribute to other things, such as political cheating. How they use the political scene. 
So I'm not sure whether I am for or against such advertisement, but I know what that data 
can be used for. 
 
Interviewer: Does it make a difference. If those businesses, third parties are of more well 
known brands that you know service an object? 
 
P3: Well, I don't care, it is the same. All of them are the same, aren't they? In terms of what 
they want from you, so I don't know whether I care, I just don't really want to share 
personal stuff on the internet or at least that is my feelings. 
 
Interviewer: But in terms of benefits. Research states that, for instance, it could benefit you, 
to maintain your network. Are there other benefits that you can think of? 
 
P3: I'm always coming back to Facebook, but well. Well of course there are a lot of benefits I 
already said that I share my thoughts and so on with these objects and I get back a 
more customized service like you put it.  
 
Interviewer: Do you find these objects intrusive in any way? 
 
P3: Well, it was my choice to buy them and use them. So, if I felt like they were very 
intrusive I wouldn’t buy them, would I? 
 
Interviewer: So, what would make you feel safe in regards to this collection of personal 
data? 
 
P3: I don't think that would feel safe. I don't feel that you can trust the intentions of 
collection of data, even though it's unavoidable.  
 
Interviewer: So, even though companies would be, or seem to be transparent in the way 
they process your data? 
 
P3: I don't fully believe that they are always that transparent and straight up about it so. 
So, but they might be telling the truth for all I know. But yeah, maybe transparency will help 
a bit. Maybe. 
 
Interviewer: What about security measures such as anonymizing, you're hiding your 
identity. 
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P3: Now that’s a nice measurement. 
 
Interviewer: Would that change your perception of collection of personal data? 
 
P3: Of course, if they can't know who I am, then I don't really see the dangers anymore. 
Because they won't be able to know its me. So why would I care. 
 
Interviewer: Moving on, extension to the transactions, we have and interactions with 
businesses, I want to talk a bit about or ask you a few questions regarding digital platforms. 
And a platform where user groups for instance can say stuff you and your friends. 
If a friend had an object, a specific object, would you then be intrigued to acquire and have 
the same object? 
 
P3: Yes, so all my friends have Macs, and I know, I probably wouldn't buy my first one if they 
didn't have it. 
 
Interviewer: What is the value in that? 
 
P3: I guess it's a better computer. Because they have it and they said they like it. Oh, do I 
didn't really care about computers before getting an apple, actually. 
 
Interviewer: Okay. Is that a benefit to you that more of your friends have the same laptop, 
in terms of value? 
 
P3: Of course and they can help me out with it. I don't need much help anymore. But before 
that, of course, helped me out a lot that more people knew about laptop or iPhone. As far 
as I know for sure.  
 
Interviewer: Talking about Apple products. I mean in terms of benefits it could also be the 
more people have it, the more people you're able to reach through FaceTime and iMessage. 
Does that mean anything to you? 
 
P3: Yeah, I guess it does. Yes, very nice to be a part of that communicating things. 
 
Interviewer: So the value does increase the more people there are? 
 
P3: When you put it like that. Yeah.  
 
Interviewer: If we shift the focus from you and your friend as a user group towards another 
user group which contains the businesses would, would the value of the artifact become 
more valuable if the more business are able to service it? 
 
P3: I guess, since we just talked about that now. Since Apple is Apple and they are able to 
service that laptop, which I'm very fund of. Of course that means a lot to me.  
 
Interviewer: Even other businesses, able to provide you services and applications for 
instance to your Mac. But that influenced your decision to buy one, and acquire one? 
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P3: Yes, I think so, yes. 
 
Interviewer: So you would value the interaction with businesses if they have something to 
offer you? 
 
P3: Well, I think so.  
 
Interviewer: Okay, moving on from this, the end of our interview is about the solution we 
have come up with, for to approach the problem that we are trying to solve. And our 
concept basically is a smart cup, which would try to replace disposable cups today. And it's a 
smart cup, because it's able to, it's connected to the internet it's, it has a screen on it that 
displays the content of what is inside the cup. Let it be a coffee. We also have some, some 
temperature readings that allows you to know when it says desirable to drink your content. 
And moreover, an application companion application that lets you know more about your 
consumption habits. Based on what you consume everyday from the cup, which is 
transmitted to an application. Okay. So let me first ask you to describe the appearance of 
what you see in front of you? 
 
P3: Well, I think it’s not that bad looking.  
 
Interviewer: No. All right. Is this something that appeals to you? 
 
P3: Well, does it come in other colors? 
 
Interviewer: For now, it's still like on that prototypical stage where it's just like one product, 
but there's no restriction when it comes to if there's a wider market for it. Like any other 
product, we'll see an iPhone today comes in five colors. Yeah, that may be an option. 
 
P3: I have all those things in different colors, but I think it looks pretty. It looks slim look and 
neat.  
 
Interviewer: But you're seeing colors. Is that because it has to somewhat resemble who you 
are, instead of a desire you seek? 
 
P3: The thing is that gray doesn't, but its still nice thought. 
 
Interviewer: Aside from appearance. Is there any features you like, and you can elaborate 
upon? 
 
P3: Yes, I think I really like the health recommendation. I think I'd use that a lot. 
 
Interviewer: Why is that? 
 
P3: Because I like to keep healthy and I think I could, is nice to have a record of what I drink 
throughout the day, that is nice good for me.  
 
Interviewer: Okay. Any other features you dislike? 
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P3: I don't know about this advertisement thing though. That is, to me. Seems like it's 
catching on everything I do, like I said not too fund of that thought.  
 
Interviewer: But, would you switch it off, if you could? I'm just asking you, would you 
disable the feature to advertise and just like I mean keep it on a local level, just remaining 
only the content of the cup for instance? 
 
P3: I don't know that but what if the advertisements is just a part of making this a cool 
thing? So, I am not sure. I just feel advertisements are a bit intrusive. 
 
Interviewer: Other things you think can be improved. In terms of the concept. Any new 
features for instance? 
 
P3: I think from my point of view. I think yeah I think if I were to implement something, 
maybe, I don't know, it seems like to me it's a very new concept of course, we haven’t seen 
this before, but it's probably possible to add more fun stuff to. In terms of the application of 
this thing, maybe I would expect more but there's nothing I can come up with. 
 
Interviewer: You said that you would actually like to and you're interested in the 
consumption part about lifestyle awareness? You'd like to change for the better example, 
would it be fun for you now that you mentioned a need for fun, would it be fun for you, for 
instance to integrate some sort of gamification into the application where it says what 
you've achieved this today? 
 
P3: Yeah. Or maybe. Yeah, that can be a nice thing, maybe something that tells me how 
much I have saved this week by drinking water.  
 
Interviewer: How do you think this proposed object would change your disposable cup 
consumption. If it does at all? 
 
P3: I don't know, but if I if I had one of these things. And I would like I said, I like it when it 
has collected data. For me its personal. But I would, of course, try to make them pour it in 
Joe and Juice instead of using plastic cups, because then you would have some knowledge 
about your lifestyle.  
 
Interviewer: Exactly, exactly. 
 
P3: Another missing feature may be if it were possible to see the ingredients of whatever 
you drink. Okay, maybe some ingredients would surprise me.  
 
Interviewer: You were talking a bit about data before, a bit about intrusiveness in terms of 
collection of data. In terms of this collecting your data. I mean let's say your data becomes 
anonymized, but you still collect this consumption data for us to provide you with 
consumption data in a structured way, does this make it less attractive for you? 
 
P3: No. Because that would have been very important for me at least. I don't know how you 
prove it. But that will be very important to me.  
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Interviewer: Okay, does it have potential to become one of your everyday object?. 
 
P3: I mentioned it yeah I think I already said so yeah, it's such a strange thing that to some 
extent, I think it has potential. And since I think it's funny. 
 
Interviewer: What are your thoughts about this being a green product? 
 
P3: It's definitely a green product. So, yeah, in terms of like I said, I don't think I would have 
much disposable cup consumption. That would be on top of my mind at least, but that's 
because I know of this already. 
 
Interviewer: Would this trigger you to acquire the cup, or just because it's a better setup 
alternative to disposable cups? 
 
P3: Well, I don’t know if it is because it has a sustainable element, or I really like the health 
recommendations thing. I'm not sure. 
 
Interviewer: Interesting. That's the end of the interview, and thanks for participating. 
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Appendix 6: Interview Transcription: P4
Interviewer: Thank you for joining this interview, the information revealed in this interview 
is for our master thesis and our research. Of course, it's anonymous so your name won't be 
revealed in the transcription. Our topic for the thesis is sustainability and also how 
technology can prevent or can have sustainable efforts, just some quick opening questions 
just to get this interview started. First I need your name? 
 
P4: It's Daniel. 
 
Interviewer: Age? 
 
P4: 26. 
 
Interviewer: And you're a male. What is your occupation at the moment? 
 
P4: I'm a student  
 
Interviewer: Student in what area? 
 
P4: I study communications. 
 
Interviewer: What sort of objects, do you usually consume your drinks from? 
 
P4: It really depends. at home. I have these average see through cups you know those you 
get from IKEA. That's my basic go to at home. 
 
Interviewer: And outside? 
 
P4: Just everything that I get from whenever I buy something. I'm not really concerned.  
 
Interviewer What is it more specifically?  
 
P4: More specific I drink a lot of coffee outside.  
 
Interviewer: So you get a lot of those paper cups paper cups? You don't consume. From 
example paper cups, you don't use them at home? 
 
P4: No, it cost too much just to throw out all the time. Too much hassle. I mean, this also 
has to do to wash my cups but still it's just feel like, yeah, it will feel a bit wrong about 
throwing too many paper cups away. 
 
Interviewer: Okay, so So, you're saying you're, trying not to buy paper cups? 
 
P4: Oh, not necessarily I think when it comes to the point if because I consume a lot of 
coffee at home. I know already that I can consume a lot outside but I think I would feel an 
impact. If I also were to consume paper cups at home, I feel it would be too much, but I'm 
not too aware of my consumption of paper cups in general, it doesn't really change. 
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Interviewer: And it's only when you buy a coffee, you use paper cups? 
 
P4: Yeah, I'd say so  
 
Interviewer: You never buy soft drinks? 
 
P4: Not really. Actually, I mean like soft drinks. When I'm in the market and I am thirsty on 
the way home I get one of those, you know, half a liter plastic bottles. I feel like I don't really 
spend that much on sodas.  
 
Interviewer: Okay, approximately, just come up with a approx number on how many 
paper cups do thank you throw away a month? 
 
P4: Oh, man. Yeah, or that really depends on what I'm currently doing. NowI 'm studying. 
So, I drink a lot of coffee. I could outside, outside as well. When I'm studying outside and at 
home as well but when I'm outside. Studying at the library, I would consume maybe, 
like, three, three cups of coffee.  Just really, if it's a long day. Three cups. So that will be like, 
maybe one every second hour somewhere. 
 
Interviewer: If you do just a rough calculation on months? 
 
P4: I try not work too much on weekends, try to work on my studies at least four days a 
week. In the weekdays, four or five days a week so that would be three cups of coffee 
here and there. Sometimes I work at home as well. Some days. It's not like I'm in the library 
every day. Maybe in the library, half the time, so that would be two days, so maybe 
approximately five. Five coffees outside, five paper cups a week, times so 20 ish.  
 
Interviewer: Yeah. All right. You mentioned, you actually were thinking about not buy or 
throwing away too many of the. So, what are your thoughts about disposable cups 

 

P4: Yeah. My thoughts, I mean, like I said before I don't give it too much thought. It just, I 
give it a thought when the amount becomes unnecessary. Its unnecessary for me at home 
to use paper cups. I have an alternative that I think is better, or I feel more right with which 
is just using the cups I have at home and wash them. But it doesn't necessarily mean that it's 
because of sustainability, but it's more of like, also for myself, I have a dishwasher so it's just 
more right to me to just wash my cup and use it again. I don't tend to give it a second 
thought, in terms of my habits. 
 
Interviewer: So, what  is definitely an advantage of a paper cup? 
 
P4: When I'm outside. I don't have to do much effort I can just throw it away when I'm done 
with it. Yeah, I think that's nice with it, and you get things to go and when you're bringing it 
out from the cafe or whatnot. It's as easy to dispose as well. 
 
Interviewer: can come up with any disadvantages? 
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P4: Disadvantages. I don't always find a trash bin nearby to throw it at. It's just not always 
that convenient to walk around with a paper cup. 
 
Interviewer: So, convenience is very important? 
 
P4: It is. It is.  
 
Interviewer: All right. In terms of paper cups and it's appearance. In, for example, being 
branded with big logos or the shape. Doe this matter to you? 
 
P4: When I'm out and if I get a cup from a certain specific place that is associated to that 
place. Yeah, it does. I think it does. 
 
Interviewer: Maybe you could elaborate? Is it because you for example has had a very 
popular place. Is it important for you to showcase that you've been at that place, is that 
what you mean? 
 
P4: Yes. But that's one of the things but unconsciously. For me it feels like more effort has 
been put into this. I feel a greater sense of quality, when it looks better. And more effort has 
been put into the appearance of it. It's the same as when I go into a store to buy clothes, 
even though, to the store nearby. I just have a greater customer experience going to a store 
that is more decorated. And I feel a greater joy when acquiring things from that store 
compared to others.  
 
Interviewer: Interesting. Moving over to a different topic, sustainability, I am just 
wondering, how do you think disposable cups impact the environment? 
 
P4: I am a bit aware of the sustainable issues with disposable cups. On an introductory basis 
I think I've grasped the concept like few other people do. I know this difference if it's plastic 
or if it's paper. I know that paper cups, in order for them not to leak, they have plastic 
inside.  
 
Interviewer: Right. So you know a bit of it? 
 
P4: The actual disposable methods and recycling methods. Not to really, like, not fully aware 
of that. Now, like I said, it's just more off the surface from what you've been reading around 
the internet. 
 
Interviewer: But then you are a bit aware of it. At least, is there any way or what do you 
think would reduce your consumption of paper cups? 
 
P4: Paper cups. What would reduce my consumption of paper cups? I think if there was an 
alternative, I think, I don't feel like I'm presented with any alternatives today. 
 
Interviewer: What about a tumbler? 
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P4: I don’t feel like the stores present that very well or communicate that option. I'm just a 
customer at the store and I take whatever the store is pretending to me. So I feel like 
someone has to facilitate some options. In order for me to lessen my consumption of paper 
cups.  
 
Interviewer: Yeah. Cool. Does the insustainable characteristic influence you? 
 
P4: So, only when I feel that it influences me when we're talking about a high amount, when 
I'm severely contributing to insustainable things. But if I'm just consuming one just once a 
month, here and there. I wouldn't really be concerned about it. 
 
Interviewer: Right. Let's say the tumbler is the very best option. What would it take for you 
to buy or use one? 
 
P4: I have one, but I forget it sometimes. Hmm, but I use it more when I am filling it up at 
home and bring it out. If I was to use it more. I think it has to be like I said before, it has to 
be communicated to me as an option when I buy something, because otherwise the content 
of my whatever I bring in my tumbler is just what I bring from home. 
 
Interviewer: Would you say you needed to somewhat be reminded of it? 
 
P4: Yeah, one way or the other. It's not presented to me as a better alternative. Or an 
alternative at all. When I'm assuming outside. Because I'm just automatically presented with 
a paper cup at the time in the store, or the coffee shop whenever I buy a coffee. I think I 
would use it more if someone presented it to me as an option to fill it up in my tumbler. My 
tumbler is able to hold the temperature better than the paper cups today that's one of the 
features of my tumbler. And I mean from what's advertised. I don't know to what extent. 
But from what is advertised in terms of my tumbler is that it's able to hold the temperature 
up to several hours. I have to consume it very fast for it not to lose the taste, or the 
temperature that I want. But with my tumbler I can drink it several hours later so I think 
that's one of the good options too 
 
Interviewer: So, is there any situations that you can think of that would maybe prevent you 
from using it? 
 
P4: Prevent me from using it? I tend to forget it but I think maybe it may even be a decision 
not to bring it. When I'm with my friends it feels like a hassle. Yeah, it's a hassle to bring it 
around with your friends, it depends on what you and your friends are doing. If I'm just out. 
Having a talk with a friend, maybe its a problem to bring it out. We’re just hanging out and 
just drinking a cup of coffee disposing it and then moving to another place. It's not the same 
convenience you have in the nightlife when you're out as well, you just consume and you 
move on to another place. You're not even allowed to buy if  you bring your bottle in there. 
So it depends on the situation, depending on why I'm out. If I'm studying outside tumblers 
would be great. But if I'm out and shouldn't be aware of too many things, just trying to 
enjoy my time with friends. I think I would just stick to disposable cups, rather than 
tumblers.  
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Interviewer: Would you consider your tumbler a personal object? 
 
P4: Yeah. I mean I've had my tumbler for a while, but it's also just been there ever since I've 
studied my bachelor's and now my master's. It just a lot of fun also and often in exchange 
for the previous is a thing that I've been bringing around with me. Even though I haven't 
used it all the time. I still use it enough for it to hold somewhat of a sentimental value for 
me. I wouldn't replace it with another one just because it's scratched. It is already scratched 
a lot but I wouldn't really replace it. Like those scratches are just part of the object itself and 
the time when I had with it. 
 
Interviewer: When do you find objects becoming obsolete? 
 
P4: I think when they no longer serve their purpose. Huh. Are you talking about objects in 
general? 
 
Interviewer: Yeah. It can be anything.  
 
P4: I think, because I have a lot of obsolete stuff. A lot of electronics that that become 
obsolete. I don't get a phone that often. It's not that I'm, like, tech updated but like 
whenever my phone gets too out of date. And it cannot install the newest apps on it. Then it 
loses its purpose, its functionality. So I'll just buy a new phone, laptops as well, too slow, 
have to buy a new one so I think many connects to it being not as functional as when I 
bought it, not serving the purpose anymore. But more of, in most cases is because newer 
objects come and just the old ones are just not working anymore.  
 
Interviewer: We're going to head into another topic, internet of things. So I'm wondering, 
what would you consider a Smart Object? 
 
P4: I think an object that is connected, intelligent, in some way, and the best example for 
me would be the phone, I think its intelligent.  
 
Interviewer: And what do you mean by its being connected? 
 
P4: Like I said, I think the best example for me to give you is the phone. It's connected to all 
these services that I use. It's responding intelligently to however I use it. That is what I 
consider intelligent, smart. 
 
Interviewer: Do you have any smart objects in your home or carry them around with you? 
 
P4: At home I have actually a few things. I have those Philips light bulbs. Those are 
connected to my home Internet, and I can control them through my phone. But the TV is 
also smart. I buy them because they are just more intuitive. And those things I carry around 
with me that are smart, carry around a smartwatch, and my phone, the smartwatch I use a 
lot.  
 
Interviewer: So, why do you use them? 
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P4: The Philips light bulbs at home. That I use because there's more functionality to it. I can 
adjust the brightness, I can change the colors. And it's as easy as opening up an app on the 
phone. 
 
Interviewer: Thats nice 
 
P4: And my smartwatch just keeps me updated any notifications that are important on my 
phone messages. Apps, I mean I don't want to have regard that as important, because I try 
not to give too much attention to my phone, or so I want to keep it as necessary as possible. 
I've had a time as well where I've used my phone too much. And I've tried to distance myself 
from it. It's kind of like a joke that you have to get another device to decrease your use of a 
phone, but for me it just helps me not to be too conscious about to keep myself updated on 
the phone, and just on the minimum to what is necessary. 
 
Interviewer: What do you regard as user friendliness in terms in applications? 
 
P4: In applications, it's probably my ability to navigate around easily, perform the tasks in 
the applications that I want without any effort, really. Probably my answer to that. Yeah, its 
just the easy to use. 
 
Interviewer: So, is it important for you to interact with Smart Objects? 
 
P4: Only to what's necessary though. It's the same as when I told you, I try not to spend too 
much time with my phone. I do enjoy of course interacting with my phone with my 
smartwatch. But, uh, I don't. Beside from enjoyment. I don't like enjoy like interacting 
unnecessarily with it. I don't want it to just ask me to recommend too much stuff for me.  
 
Interviewer: You don't want it to be on the Smart Objects premises? 
 
P4: Yeah, it has to be towards my needs and why I'm using it, not more than that.  
 
Interviewer: All right. What sort of feedback, are you searching for from a Smart Object? 
 
P4: I think, in some way. I like the fact that it's always targeting me. Like I said, I don't like 
unnecessary stuff. I like things that appeal to me and my needs only. So, as well as, and also 
like the application to be updated, not to be obsolete, like we talked about before it would 
be probably one that to serve its purpose. Otherwise, it becomes obsolete. So it just need to 
be functional as long as it can be functional and I needed to be directed towards my needs, 
and not require me to conform to anything more than that, I guess I don't really want to 
do anything more than I wanted to. 
 
Interviewer: Good. How do you think you'll get a personal attachment to an object. It 
doesn't necessarily need to be a smart object but any object? 
 
P4: Like, I think I use my phone like, of course. I'm not saying I don't use my phone and 
those applications on my phone. That I delete after a week are usually those that I don't see 
any use of them anymore and it has to fit my life in some way where I see a purpose. 
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As long as it's fulfills that and also there are also things that I cannot. When we talk about 
general objects. There are things that I don't really dispose right away because they have 
been with me through here and there, certain parts of my life. I may not use them as much, 
but then again I'm not disposing it as well, because of those reasons, but I think most 
essentially would be that I still need them. 
 
Interviewer: Again, what would be important to that object in order for it to be personal, 
maybe resembles your personality? 
 
P4: Yeah, it should somehow fit my lifestyle. In order for it to be personal. That would also 
be important. It makes the object more than what it is. Because it signifies different values, 
and different values that I seek. I go in certain stores because these activities are part of my 
identity and example that objects do so as well. Also resemble that identity as well. That is 
also important for me. 
 
Interviewer: All right. Good. We're going to talk a bit about privacy within the Digital 
sphere. So I would like you to describe your feelings for objects collecting data about your 
daily activities? 
 
P4: Objects collecting data really depends on who collects it really, or what is collected from 
me. 
 
Interviewer: What sort of things do you think it's okay for example? 
 
P4: If it's not too personal for me.  
 
Interviewer: Okay, so what would you consider to be personal? 
 
P4: Personal, that I feel like share certain parts of myself. Hmm. But I don't want it to fully 
grasp, who I am. It should still just be on a practical level. I feel like every time I share my 
information it should be for that purpose only. I don't feel right about it, knowing exactly 
where I am or where I'm going, or all those things. What I'm going to do next. So just in 
order to fulfill its service for example. 
 
Interviewer: So how do you feel about exchange of personal data for services. You already 
mentioned but I think I'm looking for maybe a. What sort of personal data is okay for you in 
order to get that exchange for service? 
 
P4: Yeah, I mean I do exchange, more than what's necessary, sometimes. I know as well. I 
mean like Facebook is collecting a lot of my information to give me some advertisements, 
but then again. The overall service for me is still valuable. So as long as the value of the 
service overweights the value of giving personal information I am willing to give that. 
 
Interviewer: Can you elaborate about your thoughts on targeting advertising content based 
upon your habits? 
 
P4: I think it's fine. To some extent, of course. 
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Interviewer: As long as you're okay with that information you share? 
 
P4: Yeah, as long as I'm okay with that. Um, but another aspect of it as well, is that I don't 
feel that I'm too affected with targeted advertisements. I'm not the first person who bites 
onto those advertisements anyways, unless they really appeal to me. But I can see the 
benefits of it as well.  
 
Interviewer: Right, does it matter to third parties or more well known brands it behind a 
product? 
 
P4: Yeah it does feel like the trust worthiness increases a bit more. I'm just less reluctant to 
to disclose myself to those. And I feel like they provide me more value, in a way. So it's more 
tangible what I get back. Compared to it to someone that I don't know. 
 
Interviewer: How do you think this could benefit you? 
 
P4: I have to take in promotions well. If they appeal to me, if they're filtered. Well, I don't 
like being bombarded as well with advertisements and campaign promotions, you know 
like, in products that I'm not interested in but there's still some that really fits my interests 
and those things. It's just comes to me at times when I am not thinking about it in a way so, 
If they come in in a convenient time, they can be very beneficial. I like to save money as well 
so. 
 
Interviewer: What is your greatest fear about the collection of personal information? 
 
P4: My greatest fear is probably that I don't know what my data is used for. And I don't 
know who it's shared with and losing something in the process, but you don't know how to 
retrieve it and that's the feeling of this, but then that's why I'm also reluctant to disclose too 
much, unless I knew know who I'm sharing it with.  
 
Interviewer: Exactly, So, would you say, privacy is a concern to you? 
 
P4: Privacy is a concern when it comes to, not knowing where my data is heading to. 
 
Interviewer: For example, an object retrieves your data. Would it be interesting to 
know if it serves a functional purpose? 
 
P4: Not really. If I know what my data is exactly used for and I'm okay with that. Then, I 
don't think I mind. It's just that unknown sphere that bugs me a bit, but as long as I know 
and don't mind those information share for those purposes. Then I'm okay. 
 
Interviewer: Right. If you are in this uncertain t about it. What would make you more safe 
towards sharing your data. You already mentioned, for example that you are 
informed would be like that as well, being informed? 
  
P4: I want to know the boundaries. When it comes to, who it can be shared with.  
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Interviewer: So you mentioned the that for example being informed is important too. In 
order to feel safe is there other things that would make you feel safe in terms of retrieval 
and usage of personal data that belongs to you? 
 
P4: Informed and just knowing those boundaries. When it comes to like I said before, we 
can be shared with and what other purposes it can be used for. So as long as it sticks to a 
functional purpose. I think that's the only thing I can think of. 
 
Interviewer: Let's say, in a scenario where the data is a anonymized, where it's practically 
impossible for it to be identified to you. Would that make you feel safer? 
 
P4: Oh yeah, sure. I haven't really thought about that. Um, I think, yeah, Like I said, I told 
you before. As long as I don't disclose too much, but then yet again if I'm not identifiable. 
Then I don't actually mind. I still want to know to some extended if that is the case, because 
otherwise I would still mind. If you know what I mean? 
 
Interviewer: Yeah, totally get what you mean. We're going to talk a bit about digital 
platforms. That's the next topic. If your friends had a particular object. Would that interest 
you to buy or have the same object? 
 
P4: if I see how it benefits my friend and I am seeking for the same benefits, or those 
benefits can benefit me as well by getting that object, then yes, or if it has more benefits by 
me and my friend having it.  
 
Interviewer: All right. Good. So, if more businesses were to service the object. Would that 
influence your purchase decision? 
 
P4: Yeah, I mentioned before continued use being one of things that draws me. So if 
businesses continue to service to the object. Then yes.  
 
Interviewer: So, would you then value interaction with businesses? 
 
P4: Actually, yeah, I feel that they have a bigger purpose. If I mean it's not just acquiring 
something from a business. It's a relationship that you get into. Otherwise, I don't really 
consider interaction to the business, unless I'm engaged with them, and if they benefit me 
somehow. So, if they were to service my object on a long term. The interaction with the 
business is valuable for me to maintain.  
 
Interviewer: So, we have proposed that solution to disposable cups. And for now, as you 
probably know, we call it a smart cup. And it'll be looking like something like this. It can 
identify the drinks, which can be transmitted to a companion application so it will actually 
store all your beverage consumption history in that application. This screen would at all 
times display whatever the tumbler is containing, of which type of drink, or if its attached to 
any brands. The screen will also show advertisements, at times, based upon your 
consumption. And it will also notify you whether the drink is turning cold, or the other way 
around so you don't have to check yourself, it will actually display a warning, and the 
companion app that I was talking about. It can also give you recommendations upon your 
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consumption. Okay, yeah, in terms of if there's something you drink too much or too little 
lo, and so on. And, and the cup can of course be washed and are reusable as well. Yeah, and 
the components are going to be of as environmentally friendly as possible. In terms of the 
technology that is chosen for it and so on. So, I would first like you to describe the 
appearance of the cup? 
 
P4: It looks like a tumbler would. Yeah, as well. It is like a thing in between a cup and the 
tumbler. And, but the only difference here is that it has a screen, and a logo attached to the 
screen. But it is very interesting, I've never really seen an electronic comp. But weirdly 
appealing. 
 
Interviewer: This is the backside of it, do you have any comments on that? 
 
P4: It's a Wi Fi antenna 
 
Interviewer: This is what it need to look like you know the end product, but of course the 
antenna and the hardware board with the sensors is going to be more discreet. 
 
P4: Because I was concerned about that seeing those things. 
 
Interviewer: You might see the camera if you look very closely, but it is there to showcase, 
however, is there any feature you liked a lot? 
 
P4: I like the logo on the screen. It was displaying what is inside the cup? 
 
Interviewer: Yeah and we'll also be able to display advertisement at times. The display will 
also remind you of a memory that might be important to you after using it for a while.  
So you'd like to screen a lot? 
 
P4: I think because otherwise it's a static object like a lot of other things. I think I like the 
fact that it changes according to the situation, or what is inside, in a way that is not just an 
object, but is actually becoming more alive.  
 
Interviewer: Exactly. Was it something I said in the presentation, you didn't like? 
 
P4: I think it's a nicely presented concept you guys have. Um, I think it's just the thing with 
the concept is that it's something that I'm not used to. Hmm, so I'm not sure. I mean, like I 
said, I haven't never seen an electronic cup before or smart cup. I think I need to see it in 
person, I need to see the use of it before I'm adopting it as a solution, I’m usually not the 
one buying the newest things. Now, I buy things when things become an everyday object, 
when people started using it, and I see the benefits of it as well, like the question you asked 
me before if my friend had it would I get it. If I saw how it benefited my friend. But  it looks 
cool, but I need to see the benefits of it before, and use of it before I bought it myself. So I 
think that's my concernm is that it's something new and unfamiliar, but it is appealing in 
another way as well.  
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Interviewer: I talked about this application, this companion application that belongs to the 
cup, it will be on your phone. Do you think it will benefit you, that you become more aware 
of your drinking consumption in terms of your lifestyle? 
 
P4: I think so. But now I'm using my smartwatch all the time. When it comes to steps, and 
my lifestyle, in terms of how much I move every day. And I sometimes look at the Health 
app, within the iPhone as well. To see how active I am every day. And that's one of the 
things is part of my lifestyle as well to stay healthy. 
 
Interviewer: So would you maybe say, it will be, if you bought this cup would become. Just 
as a habit checking the lifestyle app of your iPhone? 
 
P4: Oh I see, so it's not like a check how many steps I take every day on my phone but I 
mean I would check once in a while and I think the question you asked me before the start, I 
could see how much coffee I actually consume. I wasn't really aware of it until you asked me 
exactly what it would be for, that would actually be nice to know. Because actually when I 
think about it, it actually may be too unnecessary. To some extent to drink too much coffee 
every day. So I wasn't really aware of it before but if I was, I think it would benefit me 
somehow, just how it is for me to exercise a bit more when I haven't been that active, as 
shown in my phone.  
 
Interviewer: So yeah, I talked about this feature where they can basically advertise things 
on the cup based upon your usage. Does this appeal to you? 
 
P4: I think, yeah, I mean like you asked me for physical appearance and decorator cups, yes I 
do actually appeal me and like brand awareness, grand brands appeals to me. So what you 
have on the screen for instance Coca Cola. I think even I would enjoy showing that you 
know, is also part of who I am. 
 
Interviewer: that is nothing you would disable? 
 
P4: The advertisements may be, but, I've seen a lot of commercials as well. Advertisements 
that are actually appealing. If it's done in a nice way. I don't care because I'm just imagining 
now that advertisements could be a seasonal thing. like showing Coca Cola, with a winter 
theme.  
 
Interviewer: In essence a classic Christmas commercial.  
 
P4: Yeah, it would appeal to me actually it just makes it more than a brand, it's like a 
lifestyle as well. 
 
Interviewer: Anything that comes through that you think can be improved with this 
concept? 
 
P4: Improve? Hmm, you've talked a bit about sensor capabilities and temperature sensing. 
What else could it sense?  
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Interviewer: Your location. 
 
P4: What would that be used for? 
 
Interviewer: That is more for consumption data. So, yeah, so they could tell like for example 
if you were in the library then you consume more coffee. Maybe that would send an 
advertisement of coffee every time you went into the library and such things but another 
thing I forgot to mention is that all data is anonymized so they can’t tell it's you, they will 
see the identity of the cup and be able to transmit advertisement to that specific cup. Or 
that specific group of cups within consumption behavior. So, but it will somehow react to 
how you consume your beverage and where.  
 
P4: I think if you explore the smart capabilities more I cannot say exactly what, but you're in 
the right direction. It does appeal to me that you can somewhat summarize in a nice format. 
And what did you say about the mobile application. Because I use that as well, just to be 
more aware of my own lifestyle. The cup itself also. I like that it's intuitive and smart, cool, 
dynamic, I think. 
 
Interviewer: Do you think there's anything missing? 
 
P4: As long as you guys don't make the advertisements too intrusive, as long as it's just the 
brand I don't want it to tell me to buy my coffee now. You know, maybe decorate the 
advertisements more nicely. Like subtle, instead of just directly asking me for stuff. 
 
Interviewer: Yeah, that is something we could integrate. With this cup, would you consume 
less disposable cups? 
 
P4: If I had this smart cup. I think so. Because it's, I think the screen actually does something, 
and I also like the awareness of my consumption. Because like I said I wasn't really aware of 
how much I consumed, every day, when I go out drinking coffee. I think awareness would 
change something. But then I wouldn't maybe drink less, but I mean it does make me still 
consume less disposable cups. There's a possibility for it to dictate that as well. In the 
process of making me more aware. 
 
Interviewer: In which scenarios do you think you would use this cup? 
 
P4: Again, I don't think it would replace disposable cups fully though, I will still have those 
days where I'm out with my friends. And where I'm not carrying a bag with me where I can’t 
have this cup. Those days are probably the old days when I still wouldn't use it.  
 
Interviewer: Do you think it still would have a potential to be the common everyday object 
though? 
 
P4: Yeah, I think so. It would be important not to think about it as a hassle. Yeah, I was 
thinking, because those days when I forget my tumbler. It would be nice if it reminded me 
to bring my tumbler. 
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Interviewer: Yeah, maybe that would be nice feature why do you think it will be a part of 
your everyday life, in terms of in terms of the features we discussed? 
 
P4: Because it gives me greater incentives to use it, I think. I didn't really stress it but I 
actually like the temperature feature I haven't really thought of it myself. I just consume the 
coffee. Like, quickly, and so I don't really get to know when it's desirable, I mean I have 
coffees as well that are standing still for a while. And I'm drinking cold and not really 
enjoying it. I think, it would increase my satisfaction of consumption of coffee. 
 
Interviewer: What are your thoughts about this being a green product? 
 
P4: I don't know about electronics though, if they're green. But I think it's a greener product 
as long as we talked about as well as long as you guys are able to sustain the use of it. And 
yeah. not make it obsolete. Material wise, it looks metallic somewhat temporary ish. So it's 
not something that I just throw away from one day to another. As long as you sustain those 
values then Think it has the potential to be a greener product. 
 
Interviewer: Is that one of the things that would trigger your purchase, it being a green 
product? 
 
P4: I don't think of how it being a green product? Not promoted as a green product. But if 
you promote me with my long use or extended use then it would appeal to me. But as a as a 
green product, um, like I said, until things get very severe on a personal level in terms of my 
impact on environmental issues, then green doesn't really appeal to me now.  
 
Interviewer: All right, perfect. Thank you so much.  
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Appendix 7: Interview Transciption: P5
 
Interviewer: Hi, thank you for participating in our interview, just to start off our study is 
regarding sustainability and in the matters of disposable cups. And the goal of this interview 
is to hear more about your opinions about sustainability and your thoughts about 
disposable cups, your own consumption habits. And in the end, we're going to present you a 
solution to this sustainable problem that we're trying to approach in our studies. So, um, if 
we should start off. Let me ask your name. 
 
P5: My name is ***** 
 
Interviewer: What is your age. 
 
P5: I'm 29. 
 
Interviewer: Of course gender male, but what is your occupation? 
 
P5: I'm a student at the moment. 
 
Interviewer: Okay, what do you study? 
 
P5: I'm studying finance.  
 
Interviewer: Okay.Thank you. The interview is conducted anonymously and we will not use 
your name in our research, so you don't have to worry about your information or your 
answers being disclosed anywhere. All right. So as for opening questions to the interview. I 
want to know a bit about your consumption in general, and your habits. Your idea of 
consumption habits. So, what sort of objects to use to consume your drinks from. 
 
P5: I usually consumed drinks from coffee cups, and when I drink water is normal glass, but 
when I'm at campus for example I tend to sometimes buy coffee in paper cups. 
 
Interviewer: Um, you already listed a difference when you're home and outside. Yeah. So 
you said at Campus. That was one of the occasions where you would buy coffee outside. 
Yeah. Are there other occasions, on a normal basis where you would consume 
coffee or for instance soft drinks outside. Aside from campus? 
 
P5: If it's nice weather out and I'm out with my friends at the cafe or something I'll probably 
buy a to go coffee. We are taking a walk, but I think usually. Or maybe it's 50-50. Actually, I 
do buy coffee when I sit during a normal coffee cup but most times, or a lot of times I 
actually buy disposable cups.  
 
Interviewer: Okay, in a month, how many disposable cups are approximately do you 
consume?  
 
P5: Let's say I go to campus,  
 
Interviewer: We can do on a weekly basis as well. 
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P5: Yeah, I was just thinking, I go to campus at least four times a week. Of course, not under 
these circumstances. But normally I would be at Campus four days a week. So that would be 
four there.  
 
Interviewer: And would you drink more than one on your campus? 
 
P5: I usually prefer just to buy one now try to save a bit of money so that is at least four, at 
Cafe, taking a walk, at least two so like six times a week. So, about 24 cups a month. 
 
Interviewer: Yeah, that's it. You said  at Campus when you're by yourself studying. Would 
you consume more than one when you're with your friends? 
 
P5: I'm not usually with my friends at Campus that's when I do my sort of alone studying. 
 
Interviewer: When you’re out drinking a coffee with friends? 
 
P5: Oh, if I buy more than one then. Yeah, not as I can remember. 
 
Interviewer: Okay. Including soft drinks as well? 
 
P5: I don't drink soft drinks. 
 
Interviewer: So, what are your thoughts about disposable cups in general? 
 
P5: As you probably know I haven't given it much thought. But I can imagine, since they are 
made of paper. They can't be such a great issue because already know that paper cup, or 
paper in general, aren't an issue, and that is the only type of disposable cup, I usually 
consume. So, I don't imagine it to be a great issue. 
 
Interviewer: But if the cup, let's say, you mentioned paper cups. What about plastic cups. 
Do you think they are an issue? 
 
P5: I think on the other hand that is a great sustainable issue but I don't usually consume 
drinks from plastic cups. 
 
Interviewer: Do you know the disadvantages, in terms of sustainability when it comes to 
disposable cups, for instance plastic cups? 
 
P5: I would think the plastic itself, because a lot of people are probably bad at using trash 
cans and then the plastic ends up in the ocean and turns into this plastic particles which is 
very bad for the ocean, or the life in the ocean and plastic in general is very difficult to be 
terminated by nature itself so I can imagine, and I see a lot of people consume from plastic 
cups. I can imagine that the to be a big danger to the environment. 
 
Interviewer: And you said that you don't actually consume through plastic cups, is the 
reason is that the reason why you don't consume from plastic cups, compared to paper 
cups, or it's just a preference of yours? 
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P5: Now you say it, you get it very implemented through like daily discussions about 
environmental issues, maybe something back in my mind trying to avoid plastic products, I 
cannot say for sure. But it might be that I am a bit conscious about it. Because for instance 
paper cups, lean more towards a disposable material paper in general, compared to plastic. 
I probably wouldn't think too much about it.  
 
Interviewer: But, if I said for example that paper cups is just as harmful as a plastic cup. 
Would that trigger you to find another option? 
 
P5: I don't know. I didn't think about it before you asked actually. 
 
Interviewer: Fair enough. Um. Another question I want to ask is that if design matters, in 
terms of physical appearance of disposable cups. For example, decoration brand logos? 
 
P5: To me. You get what you get, sort of, when you buy out, but I regard content first. 
 
Interviewer: Yeah, exactly. content first but it's appearance. 
 
P5: No, I don't think in terms of how they look would bother me much. I don't 
think too much about it.  
 
Interviewer: Thinking about it. Does it make it more appealing does it change your to say 
like satisfaction when you drink off like a nicely decorated cup? 
 
P5: I have really nice cups at home. And I do think about how they look like. So, if a cup 
were to be very ugly I would probably be throwing it away faster. 
 
Interviewer: So, feel like there's a difference when you're outside, and you're drinking from 
a disposable cup, which means less to. If it's decorated or not, because it holds a disposable 
characteristic? 
 
P5: That will be the main difference because I can, whenever I want to throw it away, so it 
wouldn't matter to me as much as a normal cup. That, that I've actually spent more money 
on. 
 
Interviewer: Now I want to move on to another topic, um, just to elaborate more upon 
sustainability and your thoughts about sustainability in general. We've touched a bit upon it. 
You sort of also answered, how you think disposable cups impact the environment. But I 
want to ask you as a consumer, what do you think would reduce your consumption of 
disposable cups, you sort of said that if you find them in sustainable, that you would 
decrease your consumption? 
 
P5: Yeah definitely. 
 
Interviewer: Yes. But are there other reasons that you would personally decrease your 
consumption of disposable cups? And then I like you like to think about what we touched 
upon, things that aren't more environmental friendly. 
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P5: I think I would decrease it, but if there’s anything else that just comes to the top of my 
mind why wouldn't buy a disposable cup? Sometimes the lid on the cups are very poorly 
designed so they are impractical so I've thrown it away, which is yet made of plastic. So, 
correct me though. We can say practicality. 
 
Interviewer: Another option to disposable cups? 
 
P5: It could be reusable cups.  
 
Interviewer: And if the reusable cups were a better option. Would that then trigger you to 
use that instead of disposable cups? 
 
P5: I would think so. I don't have one, you're thinking about one of those you can carry 
around tumblers. And, yeah, if I had one, I never thought of buying one ever. But, that will 
definitely solve a lot of those issues, because now it came to my mind that those paper cups 
comes with the plastic layer which is not good for the environment.  
 
Interviewer: But you said you didn't own one already? 
 
P5: No, I never thought about buying one either. 
 
Interviewer: What is the reason why you haven't thought of it yet? 
 
P5: It's probably because I never needed it. Let's say was an issue to campus about it didn't 
have any more paper cups then probably come to my mind find an option to replace it. But 
since there is never an issue. That is probably why. 
 
Interviewer: That would be one of the situations that prevents you from using a tumbler 
when there's already available disposable cups. At a campus available to you. Would there 
be other situations that, In case you had a Tumblr, that will prevent you from using your 
tumbler? 
 
P5: Not that would prevent me from using the tumbler. But I can imagine. I don't always 
knows the rules of the coffee shops at campus or outside maybe they have a rule that they 
have to serve their coffee in their disposable cups, I don't know, maybe that will prevent me 
but otherwise not personally 
 
Interviewer: There would be no other situation that will prevent you from using a tumbler? 
 
P5: I can't imagine, not at this point. 
 
Interviewer: Let's say you have had a tumbler. Would you consider that a personal object? 
 
P5: Yeah probably if I carry that around a lot, you always get attached to objects that you 
use a lot, its create this sentimental thing about it. Yeah. For example, the pants I wear 
today is like pants I had forever So, probably the same thing would go for that cup or my 
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backpack is a better example of that, but yeah for my case create a, sort of, I wouldn't say 
like a strong emotional relationship 
 
Interviewer: But that emotional relationship you're talking about does it increase and the 
more they intertwine, the object becomes with your life? Now you mentioned your pants. I 
mean, you've had these memories with them? 
 
P5: Yeah, I think like objects you go through life which is typically objects that would always 
remind you, on certain occasion, or something so you get personally attached to it. Sooner 
or later, and that is also of course depended on whether you like the object or not. And 
since you're talking a lot about cups I do like really like the cups I have at home, for example, 
for a very long time and I’d be super sad if I lost them. So they do have sentimental value to 
me. So there's a balance to it, the object itself may not be personal. When you acquire it, 
but over time.  But of course, some things are just so nice and so expensive so it 
immediately create value, and it would also reflect on your personality somehow. But in 
terms of cheaper objects, such as cups. You probably need a bit more time in order for it to 
be a part of you and your identity. 
 
Interviewer: Interesting. Aside in opposite to attachment. When you find objects, just 
general objects, to become obsolete? 
 
P5: When you don't have any use in using them anymore. We were discussing disposable 
cups, they become obsolete immediately? 
 
Interviewer: Not disposable cups, I mean they do become obsolete right away after you 
drink it. But just in general, other objects that you find becoming obsolete? 
 
P5: Then I am thinking about things that goes out of trend, per se. That trend makes things 
obsolete you want to change them out into something new. Of course it depends though, 
but for some of things that are are cool somewhat. Some or something that identifies me as 
a person, but other things such as for example I have a few sweaters that was just bought 
because of the time being, but then, I threw them away because they went out of fashion, 
for example. So yeah, those kinds of things becomes obsolete, but I wouldn't say quickly but 
in terms of trends 
 
Interviewer: So just to sum up, that question. You feel that things become obsolete. When 
they have no more of a functional purpose, would that be one of them. And the other one 
would be. When you have a personal attachment towards the object. I'm just going to move 
on. I want to talk a bit about smart objects. So to start off, what would you consider a Smart 
Object, and why? 
 
P5: I think I've heard that term before. And it's like our smartphone right where it is closely 
associated to intelligence. I wouldn't say it can forecast things. Essentially, it's smart one 
way or the other. I don't know too much about technology but it's smart because it's maybe 
convenient. And it can hold a lot of about your things like virtual storage. I don't know. 
Smartphones maybe. 
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Interviewer: So in your perception that would be one of the characteristics to Smart 
Objects, would be convenience? 
 
P5: I think so, it's smart right. It's more flow. 
 
Interviewer: Thinking of that, do you hold any smart objects in your home, or do you carry it 
around with you when you are outside? 
 
P5: Yeah, like I said, I think it is a smartphone and Smart TV, and they are convenient and 
smart. I probably don't have any objects that used to be analog that are smart today. 
 
Interviewer: A smart coffee machine? 
 
P5: Oh, those things. I can talk to my radio. That one is convenient and smart radio too.  
 
Interviewer: So I just mentioned, if we define smart as something that is connected to an 
object, that it is connected doesn't have to be necessarily only electronics, phones and TVs, 
like I said, coffee machines today can be connected. You would still not be able to come 
with other appliances or anything you carry around with you that are connected somehow 
to the internet? 
 
P5: Except for my TV, my laptop, my smart phone. And my radio. I think that one is 
connected to the internet as well. But those are the things that comes to my mind. 
 
Interviewer: Why do these objects that you carry over around appeal to you? 
 
P5: First of all, they are convenient. Very convenient, especially my phone. Because I have 
all my contacts there, Facebook, camera and, and also all my to do lists. So, it keeps my 
memory.  
 
Interviewer: You mentioned convenience a lot. I'm going to ask you what you regard as user 
friendliness, in terms of applications? 
 
P5: Oh, you mean apps. I have a very good example actually there are some applications I 
really like and that's. That is Snapchat. Okay, because it's very intuitive. I remember first 
time using it, it was automatically adding on my friends and it was not like Facebook where 
you have to look for everything. But Snapchat however is very nice. Very nice way of 
presenting itself and you immediately start using their service once you open it and have 
logged in so I like that it being intuitive, actually, more smart. I am not very advanced when 
it comes to these technological things so I just need them to guide me through. Like 
Facebook where you have all these options and things. A lot of things, just makes me 
a bit stressed out. Actually, I don't want to spend too much time on them in order to for 
them to function properly. 
 
Interviewer: So ,do you find it important that you interact a lot with Smart Objects? 
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P5: I don't want a lot of interaction. I want the app to be very selective in terms of what I 
can do and cannot do. And that is probably the definition of a perfect application, where 
they have figured out whatever I need. So, hence, being very intuitive. 
 
Interviewer: Aside from that, interacting with a Smart Object. What would be important for 
you to have prolonged use of the object or application if interaction was involved? Is there 
any examples where you interact a lot with applications because, or use application a lot 
because there's a lot of interaction. 
 
P5: I'm a big fan of Snapchat and they always tend to come up with a new idea such as 
filters or something like that and I think it is based upon this pool where people suggest 
things, I don't know how, but I think you can suggest what the next big thing is, and then 
they just add that. I cannot even see they have updated the app. Yes, it's just there and it's 
funny, so just heaps of snapchats every time I get a new thing. 
 
Interviewer: So as for feedbacks what you search for in terms of smart objects and 
applications would be more personal feedback. Like suggested features tailored to you? 
 
P5: That might be that I don't know how these filter things works whether it's my usage or 
everyone gets the same thing. it is very hard for me to tell. But then only it has this thing 
where it knows how you been using that type of filter, and it would also be a bit configured 
which I just think is great for me.  
 
Interviewer: I might be repeating this question again. But how do you think you'll get a 
personal attachment to an object, you mentioned before, functionality, as well as like 
personal attachment when it comes to things just aging with you in a way. But are there 
other reasons. Since we've been talking about personal attachment to an object? 
 
P5: Yeah, now you mentioned it. I talked about Snapchat. And I use Snapchat a lot so I 
probably have a very personal attachment to that one, and you can go through your 
memories and so on. And it's very easy to forget, a lot of fun moments you had in life but 
for Snapchat reminds you or ask you, do you remember when you did this or that, which is 
pretty cool. 
 
Interviewer: So it is important actually for you that the objects somehow reminds you or 
resembles your personal life or personality? 
 
P5: Maybe, like we talked about Snapchat. That, to me at least that functionality in 
Snapchat is very nice. 
 
Interviewer: Okay, moving on from Smart Objects, I want to talk a bit about privacy and 
your concerns. When it comes to privacy if you have any. So my first question on this topic 
would be to describe your feelings for objects collecting data about your daily activities? 
 
P5: You mean like my phone is watching me? 
 
Interviewer: For example, yeah. 
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P5: I don't know, I don't mind that too much. To be honest, I think it is a big hysteria. And I 
would have been a hypocrite saying that I care about it as I am a big fan of Snapchat, I know 
they can access my data whenever they like. I cannot say I really care about those things. It 
doesn't matter to me.  
 
Interviewer: I mentioned collecting data but what would you consider personal data to be? 
 
P5: Things that are important to me that I don't want to showcase, probably my browser 
history. My browser history probably reveals something, a few things about me that I don't 
often show too much, you know, stuff. I usually tell a lot of people whatever I do, and it 
doesn't really concern me that people would know, and I share a lot on Snapchat so I am 
not that concerned. But as I mentioned Snapchat is the different when you share it to the 
people you know, and more in public. Like your personal data that I do, like, somehow care 
about it at the same time of course because I only share it to my friends. But but at the 
same time, I would always consider, is this something I would like somebody else to see. So I 
don't share, every everything.  
 
 Interviewer: So you’re concerned about what you share? 
 
P5: To some degree, you know, of course. So I'm very selective in what I share because I 
know other people can see it as well if they want to.  
 
Interviewer: In the aspect of exchange of personal data for services. How do you feel about 
that? 
 
P5: I think I don't mind it too much, I think some services yet again I gotta talk about my 
favorite applications that chances are, you get a lot of cool stuff back, and I will take the 
trade off to get extra stuff. Just to get some cool stuff and I know like. Since I am selective in 
what I share that cool stuff might be. It could be even cooler. If I were to for example, turn 
on my, I don't have my geolocation on Snapchat.  
 
Interviewer: But what are those reasons? 
 
P5: I think my friend told me to not turn it on because they can spy on you but they've got 
this really cool service where you can see where exactly your friends are and so on. Yeah, 
but that is literally spying, wouldn't it be? 
 
Interviewer: Do you have an opinion about spying or someone knowing your location or it's 
just because your friends told you?  
 
P5: Basically, but I think like, where Snapchat is literally guiding you. You can turn this off 
here is literally this thing that points to here. But then you won't get this. So, they let you 
know about the trade off. Hmm.  
 
Interviewer: Would it matter to you that businesses are targeting advertisement or content 
based on your demographics your location, and your consumption habits? 
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P5: People say and talk about these things where the advertisement you get on the phone is 
actually created by whatever you do. I don't know, I probably unconsciously been buying 
something because of that advertisement but I haven't anything concrete. So, I don't know 
what I feel about it.  
 
Interviewer: You said businesses might influence your purchase purchasing decision. Does it 
matter to you when those businesses, or third parties or aremore well known brands? 
 
P5: Yeah, it probably does. that you will always see this great difference of those 
applications on powered by big brands such as for example the McDonald's app, which is a 
really nice app, versus small unknown brands that come up with bad stuff. However, that 
big brands such as McDonald's can create such a cool application. Make you sure that 
whatever is behind it. Because is going to deliver more quality, a 100% app if you like, rather 
than smaller companies that can't afford like really cool intuitive services for the app. So, I 
think I mind that, yeah. 
 
Interviewer: So that’s one of the benefits for you, that you get a cooler app. 
 
P5: I think so, a cooler app that is more intuitive, probably gets more and often updated 
content, probably have resources to it. 
 
Interviewer: That makes sense.  In case of less well known brands, would you fear for them 
collecting your data? 
 
P5: Depends, depends a lot. Then we are talking about this trade off again, what do I get out 
of it? You know, for example, if you download a Chinese communicating apps, and also 
want a lot of data from you in exchange for using that communication service or chat 
service. But that service is somewhat shady, because you don't have that many friends using 
it. First of all, and it's not that great or intuitive or in any other way. So, yeah, I think and you 
know, there's no big third parties supporting that application. But you know, there's a lot of 
big third parties in for example, Snapchat.  
 
Interviewer: So you would fear if they're big third or unknown third parties involved?  
 
P5: Yeah. Because it's more revealing about the apps than it actually say, these are the guys 
who are actually sponsoring this and that. And then and if there are big brands that 
probably take this whole issue about privacy seriously, as far as I know,  
 
Interviewer: So, as long as transparency is in place, you wouldn't be concerned about 
privacy? 
 
P5: As long as they say 
 
Interviewer: And you wouldn't find it intrusive it in any way?  
 
P5: No, I don't think so.  
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Interviewer: So, for you to feel safe when it comes to personal data would be from what 
you said so far to be transparent about it. But to feel that you need to have your personal 
data should be safeguarded by security measures? 
 
P5: I think you would naturally think that big third parties are big brands and so on. They 
also have the resources to do the right thing, technical, technological, technologically, they 
will have a great What do you call those wall things you have on your computer? You have a 
great firewall. You have these things and they have maybe good intentions. I don't know 
anything about these things. But like I said, like, nobody downloads Chinese apps, and 
there's a good reason for it. Okay, you know, everybody knows they it's not really a real 
service. 
 
Interviewer: For instance, let's say, because your concern would be for instance, if it's 
Chinese companies, or unknown third parties. Would you feel safer if your data was 
anonymized? Even though you disclose it to someone you don't know. But, taking it to its 
extreme, does anonymization support you and feeling safe? Again, my question is just if you 
feel safer with your data being anonymized as a security measure?  
 
P5: Also, that's not who I am? 
 
Interviewer: Yeah, we strip off your identity.  
 
P5: Of course. Then it doesn't matter. Can they figure out though?  
 
Interviewer: No, if you're anonymized you're just a random name  
 
P5: How do they ensure me that? How do I know when I say you're just a number and you 
couldn't be traced back? That then needed to tell me though, for me to know right? I cannot 
know this. You cannot know this for yourself. But this is something everybody does these 
days. 
 
Interviewer: Or, what are you trying to tell me? Was just asking you if it makes a difference 
for you?  
 
P5: Oh, yeah, it makes a big difference. Then I wouldn't care. I wouldn't like even look into 
those terms and conditions as I read a few points and I carry on if I saw they anonymized my 
information. 
 
Interviewer: Moving on, I want to talk a bit about digital platforms. We talked a bit about 
the exchange between you and businesses and the first question would be 
in a user group, consumer user group, if friends had a particular object would that interest 
you to acquire and have the same objects? 
 
P5: Like I said, I am a trend guy. Monkey see monkey do. If I like that jacket that guy's 
wearing, I’ll buy it 
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Interviewer: What other people have , especially in terms of clothing? So it increases the 
value for you. The more confirmation you got where you feel more safe of your purchase 
seeing all the people.  
 
P5: So, to me, it will definitely intrigue me. If it's cool, though. Of course I need to know that 
this actually the thing I want.  
 
Interviewer: And let's say we have two user groups, you being the consumer, and 
businesses being another user group. And in between we have an artefact which connects 
you guys to each other. Let's say this artefact for something that you acquired as a product. 
And businesses were to service this object, would this influence your purchasing decision, or 
continued use if the if the business has continued to provide more value to this object 
 
P5: Oh, yeah, definitely. In terms of updates, make it more like if it continued somehow to 
update. It needs to somehow to be aware of whatever is popular, whatever I need or more 
entertaining per se, like with Snapchat, then it will be valuable to me. It's very important to 
me that applications can update. Yeah, doesn't need to be in terms of functionality. But 
that's just something cool is happening, you know, I just need that cool factor. 
 
Interviewer: You would value the interaction with businesses if they kept coming up with 
updates? 
 
P5: Like, if that's the thing, the more you share, the more you get. That is the great part of 
the internet is that you can share things. And in that manner, products gets somewhat 
updated and you get cooler stuff for free. I think that businesses showcase that they are 
able to somewhat change according to what is important to me.  
 
Interviewer: You said cool stuff and things that appeal you will be targeting a value 
proposition more towards your needs. Would you value the interaction more with 
businesses? 
 
P5: Yes I think I would. 
 
Interviewer: We are at the end of our interview. And like I mentioned in the introduction of 
our interview, the last step is for us to propose you a design, a solution to combat the 
sustainable issue of disposable cups, but just gonna present you some sketches of our 
design concept. And then I want to hear about your opinion about it. So this is a concept 
illustration of a smart cup. Again, like we talked about before, there will be a connected 
object and everyday object that is connected. And as you can see on the image, it has a 
screen surrounding the the object, which displays a logo of what is inside the cup. And it's 
electronic. In essence, there's a battery in it and it's more like a template and a disposable 
cup that is made of paper.And is also sensible when it comes to temperatures and what the 
content of the cup holds. Based on the appearance of the cup, how would you describe its 
appearance? 
 
P5: It looks pretty nice. But is this like a one time use thing?  
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Interviewer: No, as we tried to not to disclose, this is a reusable cup. So it's meant to be 
something that you would use in your everyday.  
 
P5: Seems very cool but that is the screen right?  
 
Interviewer: That is the screen. We'd have a bendable LCD screen wrapped around the cup.  
 
P5: That is so cool. Yeah. It looks like a cup to me. Really simple design. Pretty cool though if 
it can show stuff. I love the design. It's cool.  
 
Interviewer: What specifically are the features that you like?  
 
P5: I really like the screen. Yeah, the screen is pretty cool. I'm just imagined, you're walking 
around with this flashy screen thing. Its just a cool thing. 
 
Interviewer: That is interesting. Very interesting. 
 
P5: But I think I really like the feature about it alerts you. Maybe, when your drink is turning 
warm or cold. That's pretty nice. 
 
Interviewer: You're also able to gain greater insights into your own consumption habits. 
That will be listed in a companion application for your phone. Would that, for instance, 
appeal to you in terms of like consumption, awareness, lifestyle awareness? 
 
P5: Yeah, maybe it would be, I think, probably so I would check it out. Or like, maybe wait a 
week or something just to see how much money I spent. 
 
Interviewer: It's what it's shown on the screen itself. Sometimes based on your 
consumption, we have relevant data that from which we can target more appropriate 
advertisement towards you. From of course, bigger companies. 
 
P5: That's probably cool. But it won't make any sounds or anything? 
 
Interviewer: It would just be silent, would you want it to make any sounds? Would that be a 
desirable feature for you? Are they any other things you miss?  
 
P2: No, no, then I wouldn't buy it at all. But that is a demo cool. I like it. But I like the 
temperature thingy how does that basically work? 
 
Interviewer: It reads off the temperature of the content within the cup and based on a 
preset of desirable temperatures associated to what is inside, it will notify you for instance 
when a cola is at a very good core temperature or coffee, would it increase your satisfaction 
wherever you drink something? 
 
P5: Yeah. That is just cool. You know? I think I like it. I think the concept is, it looks very like 
not what you would imagine a product like this, you know, it looks very normal per se. 
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Interviewer: The components on the backside are integrated into the cup, you wouldn't of 
course see the Wi Fi antenna it would be inside the cup. This is just to showcase that they 
are there. These are the components and you will see a temperature sensor. This is hidden 
within the cup.  
 
P5: I like it, maybe a bit strange charging your own cup. But I would like it if this were a 
thing. I would probably be more like, you need to charge your phone every time you come 
home, so why would it really bother me? I don't know. 
 
Interviewer: If it becomes an everyday object you wouldn't mind charging at first? 
 
P5: I don't think so.  
 
Interviewer: Cool. Are there any features you dislike? You said you liked a lot of features 
with the cup? 
 
P5: Yeah, I don't know about the application, but maybe too many options for my sake. Like 
daily, weekly and monthly And yeah, there is a lot to me.  
 
Interviewer: Now you mentioned, you don't want too many options. But it's a consumption. 
Awareness would appeal to you would then just be daily consumption, weekly consumption 
or summarise in a monthly consumption? 
 
P5: I think it would be valuable for you to look at it after a week. I will probably only need a 
week. I would remember after a day so that’s maybe something you guys can change. I 
don't think it needs to like bring more to it. I don't know if I would care so much about the 
health thing as well as I don't know whether I drink so much that I would even check that, 
the application would be more for people maybe with those concerns. But for my sake, I 
just really liked the screen on the cup. I don't care too much about the application to be on 
honest. 
 
Interviewer: We talked a bit about the screen and the screen appealing a lot too. Does 
advertisement through the screen appeal to you? Or are there situations actually where you 
would prefer to disable the feature of advertisements?  
 
P5: That would be probably the part that would trigger me where, because you talked about 
this earlier on this interaction with companies and that would actually make me say 
no, but I wouldn't turn it off something I've already spent money on, you know? 
 
Interviewer: I asked the questions before if the features you dislike whether the features 
you think can be improved, or any missing features that you desire in the concept? 
 
P5: To me, it seems like a concept where you have tried to be very picky about what to bring 
into this concept. Maybe the sustainbility stuff we have been talking about can be a part of 
your application? Maybe like, look how many disposable cups you saved today. But maybe it 
doesn't really come through to me. I'm sorry.  
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Interviewer: Would that change your behaviours to to know a bit about how big of a 
sustainable value it is in it, as well as we've been talking so much about it? 
 
P5: I think that is probably something I will be missing now. But if nothing, no, maybe not. 
 
Interviewer: So you wouldn't consider this as a sustainable product yet, or a green product? 
 
P5: It doesn't really emphasise, you know, tumblers are sustainable products like that. You 
know, they are all right. They are solid considering it still but in terms of features I missed 
because I expected it. Definitely one of those things that could maybe pop up from the 
screen. Congrats, You saved the earth today to capture and I know that is maybe something 
you expect out of those products maybe or I do. So I expect achievements, you know.  
 
Interviewer: Cool, how do you think this proposed object would change your disposable cup 
consumption? 
 
P5: It would. Probably if I didn't forget it at home though. I think I would basically terminate 
my disposable cup consumtion. I will definitely have this thing. 
 
Interviewer: So there's no specific scenarios where you would use this cup, you would 
actually use this cup in all scenarios? Where you were to drink from a disposable cup? It 
would replace those situations.  
 
P5: I think so. I wouldn't see why I wouldn't still use it. This is cool.  
 
Interviewer: So it has the potential to become one of your everyday objects? 
 
P5: I think so. If it looks like I'd like it looks in the illustration, I think it would probably 
it's such a wild concept. But I think I would enjoy this one if it's not too expensive. But it 
doesn't seem to me that the technology behind this is very expensive. 
 
Interviewer: So the physical appearance and the functionality will actually support it being 
every  day object for you.  
 
P5: If I bought one, I use it a lot.  
 
Interviewer: Back again to the sustainable characteristics. You said that tumblers makes it a 
green product? 
 
P5: I think everybody thinks in that. Everything that you can use a lot. 
 
Interviewer: Otherwise, when then it comes to the top of your mind that it is a good 
product. Does it trigger you to acquire it? Because it's a better sustainable alternative? 
Because one aspect from what I've been gathering right now is that function and physical 
appearance is one aspect for you to get it. But if it is a better sustainable alternative, hmm, 
is that also a reason for you to get it? 
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P5: Probably, I think that needs to become more free maybe when it's released on the 
market or whatever. I think that will be just the plus factor. So not the deciding factor for 
me. So I think it's not the wow factor but the plus plus factor.  
 
Interviewer: That's the end of our interview. Thank you for participating. Very good. Thank 
you. 
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Appendix 8: Interview Transcription: P6
Interviewer   
Hi. 
 
P6   
Hello,  
 
Interviewer   
thank you for participating in our interview. Just to start off, I want to tell you a bit about 
our research and what the agenda is for today. Our research is in regards to the 
environmental issue of disposable cups, and how we're going to combat this issue through 
technological innovations. So I'm going to ask you a few questions in regards to your 
consumption habits in regards to disposable cups and we're going to move on and talk a bit 
about a lot of different things such as smart objects, digital platforms, and sustainability in 
general. And in the end, I'm going to present you with a proposed solution, which I would 
like your feedback on. All right. So to start off, could you state your name, 
 
P6   
Jihyun 
 
Interviewer   
And what is your age?  
 
P6   
I'm 28 years old.  
 
Interviewer   
Okay. What is your current occupation? 
 
P6   
I just graduated.  
 
Interviewer   
Just for your information, this interview is going to be anonymous. So we wouldn't use your 
name. It's just for reference for ourselves. So let's start off with some opening questions. 
For the first opening question I would like to know what sort of objects you usually consume 
your drinks from? 
 
P6   
I think it depends where I'm drinking it from like, am I having the drink at home or outside 
 
Interviewer   
in general, so how is it when you are at home and when you are outside  
 
P6   
I think at home I use cups, whether it be plastic or glass cups 
 
Interviewer   
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Plastic cups? 
 
P6   
like plastic cups that you can wash again, reusable plastic the thicker ones.  
 
Interviewer   
Okay 
 
P6   
Um, yeah. And if I'm outside it's usually because I would buy something from a cafe or from 
a restaurant or if I would just stop by at a supermarket and grab a plastic bottle. 
 
Interviewer   
Those would be occassions you buy, for instance coffee and soft drinks outside? 
 
P6   
right. 
 
Interviewer   
In terms of disposable cups, how many do you approximately consume a month? 
 
P6   
When I was actively working when I was out, almost every day during the weekday, I think I 
used around, I would say, more than 20 cups a month because I drank either a cup or two a 
day when I was working at the office, so 
 
Interviewer   
assuming how many days or a week is that?  
 
P6   
Five days a week. But then in the weekends, I would go out and meet my friends sometimes 
and then we would end up going to a cafe or we'll do like a takeout and yeah, so I would say 
around between 20 to 30 cups.  
 
Interviewer   
Okay. Cool. What are your thoughts in general about disposable cups? 
 
P6   
I feel like if it's plastic, then I would feel a bit guilty. Often it it's paper cups, I would say it's 
okay. Because they're pretty much recyclable. They're less dangerous. 
 
Interviewer   
what are the advantages and disadvantages of disposable cups. 
 
P6   
advantage I would say is that it comes with the drink and if you want after you drink, you 
can just throw it away. You don't have to, like, have it with you.  
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Interviewer   
so it's a convenience  
 
P6   
conveniency and also the fact that it's already clean in a way because it's a new cup. Well, 
the disadvantage would be that it might be harmful for the environment and also, 
disadvantage would be that sometimes even if the cop comes with a paper cup, the lid 
would be plastic and I read somewhere how if there is a certain amount of heat that is 
exposed to the plastic there would be this chemical coming out that would not be good for 
your body. I mean, I don't think about it every time I see it, but I do have that thought 
somewhere around my head somewhere. So I'm aware of it. 
 
Interviewer   
So the advantages would be convenience when you're outside and the disadvantages would 
be the unsustainable material composition.  
 
P6   
Right. 
 
Interviewer   
Okay. In terms of disposable cups, does the design matter to you for example, decoration 
and brand logos 
 
P6   
Not really though. Because usually, if I have a take out drink with me, you don't buy the 
drink because of how the cup looks. It's more because of what consists inside the cup. So I 
don't think so. 
 
Interviewer   
Is there a difference? in terms of design matters when something is not disposable and 
when something is disposable? 
 
Interviewer   
for instance, like your cup at home? Mm hmm. Yeah. 
 
P6   
I don't get the question. 
 
Interviewer   
That's okay. It was just a follow up question because I felt like You were saying that design 
doesn't matter for the cops when you're outside or just disposable, and it's just the content 
within the matters, right? Sort of cup. Right? In contrast, you would see, for instance, you 
said at home, you use some cups that you wash again, and we use this that's designed 
better in in those objects compared to disposable. 
 
P6   
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Yes, they do, of course. Because it's something that you would be using for a long time. So I 
would say yes, definitely.  
 
Interviewer   
Okay, moving on to the next theme, which we've been leading a bit up to. It is sustainability. 
You talked a bit about it in terms of disadvantages before. What exactly or how exactly do 
you think disposable cups impact environment 
 
P6   
Well, the thing is like, even though I throw a lot of disposable cups away, whether it be 
paper or plastic, there's billions of people or billions of cups out there that are being thrown 
away. So it's not just the cups that are being thrown away, it's also when you think about it, 
the production process on how it also has a contributes to like global warming or pollution 
and so on. So they all kind of weighs like connected chain process to bring a negative impact 
to our environment. So, I think that's something that you should really think about.  
 
Interviewer   
when you say it's something that people should think about. What do you think would 
reduce your consumption of disposable cups? 
 
P6   
I mean, I remember I'm not sure if it happened in Denmark. But in Korea, there was this 
campaign where they tried to encourage people to bring their own tumbler to the cafes. 
Because the thing is that in Korea, the cafe culture is very huge. People go to cafe like, I 
don't know, almost every day. I'm pretty sure Koreans consume much more coffees than 
any other countries. The point drinking coffee outside of your house is such a big culture. So 
there was this campaign where people should bring their tumbler, and it was kind of big, the 
campaign to the point that you would feel left out if you don't bring a tumbler to the cafe. 
Because you're worried how people would think of you. So it was kind of like a big serious 
campaign, but then I would say it was just like a trend, it's just like, something that was in 
season for a bit and then now people don't really care about it. 
 
Interviewer   
Does that apply to reduction of your consumption of disposable cups, or it's just a general 
note on the culture in Korean? 
 
P6   
Culture in Korea, but I think that still had an impact somehow, for me or for the whole 
earth, for people to reduce the use of disposable cups for a few months. So I think that 
could be one of the option to 
 
Interviewer   
Reduce your consumption as well? 
 
P6   
Yeah.  
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Interviewer   
Okay. Aside from those methods you just propose, do insustainable characteristics influence 
your consumption? 
 
P6   
Not really. 
 
Interviewer   
Why? 
 
P6   
Because drinking coffee is pretty much survival when you're working outside, and it's like, 
unless you're in your house, if you're outside, it's not easy to find something to replace the 
disposable cup. So you just have no choice but to... 
 
Interviewer   
So it's a necessity. Okay.  
 
P6   
Yeah. 
 
Interviewer   
Okay. You said before that thing in Korea where people use tumblers.. I mean, if it is a 
better option would it trigger you to acquire one or do you already own? 
 
Interviewer   
a tumbler? 
 
Interviewer   
Yeah. Or any other reusable cups? 
 
P6   
Des, I do. 
 
Interviewer   
How often do you use it? 
 
P6   
I think it depends on what my schedule is. But using tumblers, I don't use it that much these 
days 
 
Interviewer   
What are the situations that prevent you from using your tumbler? 
 
P6   
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I think unless it's water, if it's a coffee or other drink specially that has a bit of sugary flavour 
in it. It would get really sticky inside and you have to clean it properly in order to use it 
again. So that's one of the things that, you know... 
 
Interviewer   
So it's the difficulty and reuse, it's the effort that you have to put in them? 
 
P6   
Right, right. And also, especially when it comes to women, I don't know I'm not sure with 
men but women since about 5-10 years ago, the trend towards women to have smaller and 
smaller handbags. Especially if  you work in an office and so on. It's not easy to bring it with 
you. 
 
Interviewer   
Okay. Would you consider your tumbler a personal object? 
 
P6   
I would say so if I'm the only one using it 
 
Interviewer   
okay, can you elaborate a bit more? 
 
P6   
Because let's say I bought it and I use it for myself, then I want to make sure it's clean all the 
time. 
 
Interviewer   
For you to use only makes it personal to you? 
 
P6   
I would say so. 
 
Interviewer   
Okay. Moving away from tumblers and reusable cups, to objects in general, when do you 
find objects to become obsolete? What are usually the reason for them, Not to be used 
anymore or of relevance to you? 
 
P6   
I think it would be, trend would be one. The other thing would be how if the current 
technology that people mostly use, if it's available widely or not. 
 
Interviewer   
So we're talking about trends in that note. So let's say a newer object arrives, does it just 
replace the old object even though the old object still works? 
 
P6   
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Well, I'm a kind of person who think that even though something has been working fine. If 
someone comes up with a better solution then I am someone who's willing to adapt to the 
newer, let's say technology or newer system. Because the reason why this newer, the new 
system or something is proposed, is because it's better. 
 
Interviewer   
So it's like updated and increased functionalities that makes the other one not as... I mean, 
them not still being functional, but not on the same level. So it's just better options out 
there that makes them obsolete?  
 
P6   
Yeah 
 
Interviewer   
Okay, the next theme we're going to talk about is smart objects. I don't know how much you 
know about that. But just as an introduction question to this theme, what would you 
consider a smart object? 
 
P6   
When you say the word Smart Object, I think it has to do something with technology for 
sure. 
 
Interviewer   
Okay, so smart is associated to technology 
 
P6   
And I think smart is so associated to something that is not widely used. Asides from 
smartphone, a lot of companies like Samsung or LG, and so on, if they launch a new product, 
they always use this word, smart. 
 
Interviewer   
Okay. Do you have any smart objects in your home or do you carry any around with you 
when you're outside? 
 
P6   
I have a smartphone with me. In my house, I have a smart TV. In my former House in Korea, 
we had this styler, which is pretty much like a smart closet for clothes. So it had all this 
technological function to it. What else smart objects I would, but it's Hmm. But then pretty 
much when you think about it, if you have let's say a washing machine that has much more 
better functions done other ordinary laundry machines out there, I would consider that a 
smart laundry machine 
 
Interviewer   
What makes a washing machine smart? 
 
P6   
If it has a function that people wouldn't normally think would be possible. 
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Interviewer   
Okay, so increased functionality is smart? 
 
P6   
Yes. Increased functionality that is not widely known 
 
Interviewer   
Why do these so called Smart Objects, for instance, those that you have to appeal to you? 
 
P6   
Because they have more functions, which would benefit me. The more benefit, the happier 
the consumer. 
 
P6   
What are those benefits that you refer to? 
 
P6   
Depends on the object, but for example, when I had a styler smart closet at home was very 
beneficial for me because I didn't had to go to the dry cleaner. I pretty much had a dry 
cleaner at home. That it was convenient and that it was available 24/7 for me. 
 
Interviewer   
So, accessibility in terms of 24/7 access, convenience in matters of those things being able 
to perform tasks for you? 
 
P6   
Right and also the fact that although I pay a lot in the beginning to buy the styler, in the end, 
I'll be saving a lot 
 
Interviewer   
So savings as well. Okay. Moving on to a different question, but also related, what do you 
regard as user friendliness in terms of applications? 
 
P6   
I would say user friendly is definitely how it is well designed. So when a consumer look at a 
certain app or a website, without someone explaining it to them, they should know where 
to go to access what they want to access and what information they want to get. I would say 
that it's user friendly. 
 
Interviewer   
Okay. Is it important for you to interact with Smart Objects? 
 
P6   
What do you mean by interacting, me you using it? 
 
Interviewer   
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Yeah, feedbacks as well, giving an input, having an output and input and output. Just 
interaction in general, seeking feedbacks from Smart Objects.  
 
P6   
Yeah. I would say so. Because without clear or proper interaction, basically, the Smart 
Object would not be fulfilling its goal, its functions. So it is important for me to know how to 
communicate to the smartphone and how to use it, well. 
 
Interviewer   
What are those feedbacks you are searching for when interacting with Smart Objects? 
 
P6   
I think feedbacks would be, just first of all, I want to make sure there's no bugs. 
 
Interviewer   
Okay. It should just work for you. So it is like a functional feedback of it just working. 
 
P6   
Yeah, that it works well. 
 
Interviewer   
Anything else? 
 
P6   
And of course, since for instance, if it's like an application or a device, it has a limit to solving 
all my problems. For example, if I have a question regarding their function or usage and so 
on. The object or the application per se, could not give me a clear answer right away when I 
need to use it. So I think it's important to have a service where I could contact, or be 
connected to a human or a chat bot. 
 
Interviewer   
Okay. How do you think you'll get a personal attachment to an object? 
 
P6   
I think personal attachment would be if it has an AI 
 
Interviewer   
Okay, aside from I mean, if it has something, what is it that makes you personally attached 
to an object, doesn't have to be technological, just in general, what makes you attached to 
an object? 
 
P6   
I think it would be the design for me. 
 
Interviewer   
Okay. When you say design, is it because it's appealing to you? Or is it because it resonates 
or resembles your personality? 
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P6   
Yeah. I think that's why people sell like goodies. You know, if you have a fan base, you sell 
goodies to your fans because even though it's an object, it has your name or your face in it. 
In that sense, I would say design really matters even if it's an object that you usually don't 
really like. Yeah, it gives more meaning and worth depending on what kind of design it is.  
 
Interviewer   
Okay. Moving on to a different theme within our interview, we're going to talk a bit about 
privacy and data. So to start off, I want you to describe your feelings for objects collecting 
data about your daily activities. 
 
P6   
I mean it's pretty common, where a lot of websites and so on collects your private 
information. But as long as they don't do any harm to me, I think it's fine. I don't mind giving 
up my personal details.  
 
Interviewer   
Okay. What would you consider personal data? 
 
P6   
Personal data would be, perhaps of course my name and all any information about me, my 
age, my birthday. I would also say location 
 
Interviewer   
Why are they personal? 
 
P6   
Because it's pretty much knowing who I am and where I was and what I did and through 
that, you can pretty much assume what kind of person I am or who I am in general, what 
kind of habitual pattern I have and I think that's personal to me. 
 
Interviewer   
Are there some of those that you've mentioned already that are more sensitive than others, 
that you would feel intrusive, if I were to collect them from you, for instance? 
 
P6   
I heard that in some way, sometimes, they propose advertisements and commercials to you 
based upon them hearing from the mic. Like if I said certain word, the system would 
somehow propose me a similar advertisement. So, that's a little bit too much for me and 
also location tracking 
 
Interviewer   
So you feel that your behaviour is the most intrusive? 
 
P6   
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Right, in a way like, I think it's more of this, if, let's say it's an application, for example, if 
they asked me, straight up what my name is, what my birthday is and so on. That is me 
being aware of giving my information. But if somehow the terms and conditions says that 
my microphone should be turned on, every time I use the app, and me not knowing let's 
say, I'm having a conversation with my friend and we talk about, let's say, a bicycle, and I get 
an advertisement about a bicycle because the terms and conditions somehow made me 
agree to listen to me or my microphone without me knowing it. I think that is the difference. 
The limit. 
 
Interviewer   
Cool. Thanks. You said before, that it is well known for instance, that the internet in general 
collects information about you in exchange for services. So how do you feel about the 
exchange of personal data for services? 
 
P6   
I think it depends on what kind of application it is and what kind of information I'm giving 
out. 
 
Interviewer   
In that note, what is often the trade off? What are you usually willing to give for services? 
and do you also participate in such activities? 
 
P6   
If that's the only way for me to register an account and if I think it's safe enough, then yeah. 
 
Interviewer   
So if you feel that it's safe enough, you would be willing to give your information and if it's 
to some extent necessary for a service that you desire, you would give your? 
 
P6   
Like these days, almost all the applications wouldn't let you use unless you register and give 
a part of your your personal details. So now it's not a matter of choice. You're kinda being 
forced to. 
 
Interviewer   
So just to sort of repeat the answer you gave before. But what are your thoughts about 
businesses targeting advertisement content based on your habits? 
 
P6   
I mean, I think it's really smart. But honestly, I don't really feel necessarily scared about it. 
Because it's not based off of my habit that they would do something to harm me. It's just 
more solely because they want to provide a better commercial marketing advertisement for 
me. So, in that sense, I don't feel upset about it per se or I don't feel scared about it. No. 
 
Interviewer   
So it doesn't influence your purchasing decisions in a negative way? 
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P6   
No, not really 
 
Interviewer   
Does it matter to you when those businesses, third parties are more well known brand? 
 
P6   
I would say the bigger the brand. Well the thing is, when the brand or the company is big 
and very well known you get to have this trust, but when it comes to collecting my 
information, I think it's pretty much similar to any other companies, smaller as well. 
 
Interviewer   
In regards to data, you think they're the same so you wouldn't necessarily trust a bigger 
brand more than a smaller unknown brand? 
 
P6   
Right.  
 
Interviewer   
Okay. How do you think those activities in terms of for instance exchanging personal data 
for services? How in general, do they benefit you? If they benefit you at all? 
 
P6   
Could you repeat the question? 
 
Interviewer   
In extension to giving your personal data for services. Do you receive any benefits? or none 
at all? 
 
P6   
It would just be getting the services 
 
Interviewer   
Cool and mentioned you feared a bit before about misuse of data right? because the 
question here is, what do you fear of such collection of personal data. What exactly is it that 
you fear in terms of misuse? 
 
P6   
It's not really a serious fear for me, but then it makes me wonder what they would do about 
my name and my age. Simply just because they want to collect data to understand people in 
general, that's fine. But if they're planning to do something, in a personal note, I think that's 
scary. 
 
Interviewer   
So it's not knowing what they want to do, but the potential of them maybe harming you in a 
personal way? 
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P6   
Right. 
 
Interviewer   
But you said you weren't really concerned on a daily basis. So in general, would you say 
privacy is a concern to you? 
 
P6   
Not really 
 
Interviewer   
Why is that? 
 
P6   
I think it's because it's pretty much just my name, my number, my age and that wouldn't 
harm me at all. But these days I'm kind of paranoid about my laptop camera. I heard 
somehow, even if the light doesn't turn on, there is a chance that someone's looking 
through the camera at you and I think that's different from just compared to, let's say giving 
out just your name, your birthday and your address. That's a whole different thing. So I 
think there's a level of instrusiveness. 
 
Interviewer   
Do you find any objects today, Smart Objects, the internet or anything being intrusive in any 
way? 
 
P6   
Yeah. I mean, I read a news article where Kakaotalk it's pretty much like a chat service that 
everyone uses in Korea, and they pretty much have access to read all your messages and I 
mean the news articles said they have access and I got to know that they have access not 
because they just said it but it's because they need it to solve this crime incident. In that 
sense they got to have an access to the chat history. So that made me think that if they had 
access to solve that crime case, then they obviously have an access to all my messages 
 
Interviewer   
So them having access in general to your messages is intrusive? 
 
P6   
I think it is intrusive, but then it makes me think why would they check my message. It's not 
like I am someone very dangerous or important or it's not like I'm doing something sneaky 
towards the government or something like that. So in that sense, it's fine but at the same 
time me knowing that someone actually have that key to open the messages anytime they 
want. They might even know me directly and just out of personal curiosity, they just want to 
check what kind of person I am. I mean, that's possible. 
 
Interviewer   
You said you felt a bit safe, for instance, on the internet. But is there a way that you would 
feel more safe in regards to the exchange of personal data and storing of personal data? 
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P6   
I think I'll feel safer that instead of writing this long terms and conditions, they could just 
give like a bullet point on what kind of information they're getting out of me and to whom 
it's going to 
 
Interviewer   
So transparency? 
 
P6   
Transparency, yeah. Transparency, but also something that you could easily read and 
understand in a short time. 
 
Interviewer   
Aside from transparency, are there other security measures that makes you feel more safe if 
they were to be implemented, for instance, anonymization or access control. I mean, like 
anonymization, for instance, if your name was stripped off the data that was collected, 
would that make you feel more safe? 
 
P6   
I think so. Yeah. 
 
Interviewer   
Yeah. Why? 
 
P6   
Because then they couldn't track who I am in the end. 
 
Interviewer   
So you feel like if information such as your name was removed, that it wouldn't really come 
back to you in a way that you would just be a number instead. 
 
P6   
Right. 
 
Interviewer   
Okay, moving on to the next theme, it's digital platforms. But when I ask you these 
questions, you don't have to think of it as a digital platform per se, but just a platform in 
general. So to start off I am going to ask you, If a friend or friends had a particular object, 
would that intrigue you to buy or have the same object? 
 
P6   
I'm sorry, could you repeat it again? 
 
Interviewer   
Let's say one of your friends acquire an object or more of your friends acquire that same 
object, would that trigger you to buy or have the same object? 
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P6   
Not necessarily 
 
Interviewer   
Why is that? 
 
P6   
I mean although my friends have it or let's say it's trend, it doesn't mean that I need it. I 
think it's more of deciding and thinking if I need it, necessity wise. 
 
Interviewer   
What if that object, the value of that object increases as more people use it. 
 
P6   
But that is something that you can never predict. Really Fully, 
 
Interviewer   
Let's say it does. I mean, let's say, for instance, iMessage, FaceTime only those who hav an 
iPhone or a MacBook can communicate through those applications. Does it intrigue you to 
then have an iPhone or have a MacBook? 
 
P6   
I mean, it's a pretty cool function, feature, if let's say I'm using a Samsung phone and I can 
call and send message to my friends without any extra pay. I think I wouldn't consider 
iPhone then if that's the case because it's like the exact same function. 
 
Interviewer   
Yeah. But if your friends had this object and this network was created around this object. I 
mean, would you buy it? Would you have that object? 
 
P6   
If that object is the only way for me to have network with my friends, depending on the 
price as well, of course and my necessity, I think I would consider but I wouldn't say 100%. I 
mean, because it really depends on the price and other factors. 
 
Interviewer   
But mainly, you would do it only if it was a necessity. 
 
P6   
If it's necessary for me to have it, yes.  
 
Interviewer   
Okay. Considering how you and your friends, users in general, consumers can be in one user 
group, who acquired a object, another user group, that is also involved in a platform, could 
be businesses, and they could service this object, bring more value to this object. Would 
that influence your purchasing decision or continued use? 
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P6   
Can you repeat the question? 
 
Interviewer   
So if businesses were to service an object within let's say, a platform, an object that you and 
your friends had, or consumers in general, would it then influence your purchasing decision 
or continued use of this object if more businesses were involved? 
 
P6   
I think so, I think the fact that businesses are involved, it shows already that they think it's a 
important item and important object or a feature. I would be considering it and yeah, 
 
Interviewer   
What kind of value does it give you? I mean, what is the value of the interaction with 
businesses in a platform like that? 
 
P6   
I think it really depends on what platform it is. So I can't really say a definite answer. 
 
Interviewer   
Can you give me an example instead of a platform where businesses bring value in a certain 
certain way in terms of interactions? 
 
P6   
I'm not sure, I can't really think of. 
 
Interviewer   
I mean, if I give you one maybe, for instance, a platform would be the ecosystem of 
applications we have in our smartphones today. Businesses would for instance, in that 
sense, be app developers who bring you applications. In that sense, your phone becomes to 
a lot of people today, more valuable the more applications that are on it, right? The app 
developers and other providers as well are also here to service your applications, update 
them as well, according to how technological advancements happen today. In that sense, 
the value of the phone just keeps increasing, the more businesses are involved in the app 
ecosystem, for instance. Would that give you more value? 
 
P6   
I think so. 
 
Interviewer   
Yeah. So does it appeal to you, for instance, that businesses are able to increase the 
functionality of the artefact that you've bought into.  
 
P6   
Yes.  
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Interviewer   
And what that prolong the use of it? 
 
P6   
Yeah.  
 
Interviewer   
Okay. So, at the end of our interview, like I said in the beginning, I'm going to introduce you 
to a proposed solution to the environmental issue of disposable cups. What I would like you 
to do after I present you the idea, is to give me a bit of feedback on it and tell me a bit about 
the features that you like and the features that you don't like. So, to present our idea, what 
I'm showing you right now is a concept of the cup that we're currently building. It's a smart 
cup which holds a screen where businesses can brand themselves as well as communicate 
advertisements towards their consumers. Moreover, we have implemented some sensors 
for instance, if you see on the right screen, there's temperature sensors, and a WiFi antenna 
that transmits data to a database, and a camera that detects the beverage type that is 
inside the cup. What the temperature sensor does is that it basically detects the 
temperature and depending on the temperature of the content within, it will tell you when 
the content is at a desirable temperature. Take for instance, a Coke is most likely more 
desirable at three degrees, while a coffee is more desirable at a 40 degrees. So it will tell you 
when exactly your coffee is at a desirable temperature to increase the satisfaction of those 
drinks. Moreover, your consumption data is going to be transferred onto a database where 
you can keep track of how much you drink of each type of drink, whether that be seven 
coffees a week or 10 sodas a month. I mean, in that sense, you would be more aware of 
how much you consume every month. And it's our way to sort of implement a lifestyle 
awareness into the concept as a companion app. So that’s it for a short introduction to our 
concept and let me first ask you about how you would like to describe its appearance? 
 
P6   
I think it pretty much looks like any other tumbler, just the fact that I can see that there is a 
bendable LCD screen and that there's a camera and a WiFi antenna that is stuck out. 
 
Interviewer   
it's not stuck out, it's going to be weaved into the material of the cup.  
 
P6   
Okay, so it's basically going to look like a cup with a bendable LCD screen attached to it 
then. 
 
Interviewer   
Yeah.  
 
P6   
Okay. All right. 
 
Interviewer   
Does it appeal to you? 
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P6   
Yeah, I think it's pretty cool and you already showed me the chart on the other screen and 
told me all the functions towards it. Yeah, I think it's really cool. 
 
Interviewer   
Are there any features you like or dislike? 
 
P6   
So I think it's pretty cool. Yeah, could you show me this chart again. I think it's pretty cool 
that there is a lifestyle awareness while using this cup, tumbler. I think it's pretty good 
because you normally don't keep track of your caffeine consumption or beverage 
consumption, whether it be sugar, or caffeine. So I think that it's a good proposal, a good 
help in order for you to be healthy. Also, the temperature sensor is good because it tells you 
when to drink to increase your satisfaction and you don't have to spend effort and keeping 
track of it or like burning your tongue. 
 
Interviewer   
Is that something that you find annoying with normal cups? 
 
P6   
yeah, sometimes you burn your tongue or you burn your lips. Yeah, so I think that's pretty 
cool and some people they enjoy their coffee to be a bit more cooled down because they 
can't really drink hot coffee like my husband. So I think it's a cool feature.  
 
Interviewer   
So in terms of that you would also maybe like to be able to adjust the preset of different 
drinks. 
 
P6   
I think so, yeah, I think if there's a function where you could let it blink or maybe show on a 
screen saying it's ready on a certain temperature then that will be cool.  
 
Interviewer   
So to be able to adjust a desired temperature yourself.  
 
P6   
Right. That would be cool and I think when it comes to the LCD bendable screen, I'm not 
quite sure because... I think it could be too commercial in a way. But then if there is a 
feature, where I can personalise the screen while it's not showing any commercial or the 
logo that could be more personalised towards me, that would be pretty cool.  
 
Interviewer   
What if the brand logo is showed in a more personalised way? 
 
P6   
Could the logo be more personalised?  
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Interviewer   
For instance, campaigns could be directed towards I mean, what season it is or where you 
are in the world for instance, you're in Denmark.  
 
P6   
Yeah, that could be really cool. Because in a way that is still showing a part of a artistic 
creativity. So it's like a digital canvas right on the tumbler, so I think that's pretty cool. 
 
Interviewer   
As a follow up question does advertisement through the screen appeal to you? 
 
P6   
As long as it's not there 24/7, or it flashes this annoying lights all over my face, I think it's 
fine. 
 
Interviewer   
Anything else you think can be improved? Any missing features?  
 
P6   
I think it will be cooler if I could have also seen the lid. When talking about just the tumbler 
itself right now, the model in front of me. I think it's pretty cool. it's pretty much just 
occasional advertisement. When we talked about the application, it's lifestyle awareness 
and about being healthy. So I think yeah, I think it's a great concept for people to be more 
eco friendly. Not just to the environment but also for yourself because you would be aware 
of the consumption of liquids. 
 
Interviewer   
How do you think the proposed object would change your disposable cup consumption? 
 
P6   
I think if this would be widely used, then I think the usage of disposable cups would 
definitely reduce,  
 
Interviewer   
But does it reduce the disposable consumption because of its additional features? 
 
P6   
Additional features plus the fact that this tumbler is not either made by plastic or disposable 
material. So I think those two are the big reasons why people would not be using disposable 
cups. 
 
Interviewer   
What about you, yourself? 
 
P6   
I don't think I will be using disposable cups if I would have this cup with me.  



205
Master Thesis: The SmartCup
Appendices

 
Interviewer   
Okay, why is that? 
 
P6   
Because it gives me lifestyle awareness. Like I said. 
 
Interviewer   
So that's one of the parts you're interested in the most?  
 
P6   
I think it's Yeah, knowing that using this would not just benefit me, but it would also benefit 
the environment. 
 
Interviewer   
Are there some specific scenarios you would see yourself using this cup or just in general 
you would use it? 
 
P6   
Just at the office drinking coffee 
 
Interviewer   
Does it have the potential to become one of your everyday objects?  
 
P6   
Well, I drink coffee every day, so I would say yes.  
 
Interviewer   
So because you have a habit of drinking coffee eveyday anyways. So yes?  
 
P6   
yes.  
 
Interviewer   
Okay. What are your thoughts about this being a green product? 
 
P6   
I think it's pretty innovative. It's very...  
 
Interviewer   
innovative in a green way or? 
 
P6   
in a green and digital technology way.  
 
Interviewer   
Okay. Does it intrique you to acquire it just because it's a better sustainable alternative. 
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P6   
Could you repeat the question?  
 
Interviewer   
Does it intrigue you to acquire it? Because it may be a better sustainable alternative?  
 
P6   
Yes 
 
Interviewer   
Okay. That'll be the end of the interview, thanks for participating. 
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Appendix 9: Interview Transcription: P7

P7   
Hello. 
 
Interviewer   
Thank you for participating in our interview. To start off, I want to introduce you to our 
research, which concerns sustainability and the environmental impact of disposable cups. In 
that aspect, we've tried to come up with a technological solution, which we have designed 
to combat the issue of disposable cups. So, in this interview, we're going to ask you a few 
questions about your consumption habits in regards to disposable cups. We're are going to 
ask you a bit about your awareness of sustainability and, as well smart objects, digital 
platforms, there's going to be a section about privacy and data, and in the end, we're going 
to propose your solution which we would like to have your feedback on. So let's start, Can 
you please state your name. 
 
P7   
My name is Danny.  
 
Interviewer   
And what is your age?  
 
P7   
I am 28. 
 
Interviewer   
What is your occupation. 
 
P7   
I'm a bachelor's degree student. 
 
Interviewer   
What are you currently studying 
 
P7   
business. 
 
Interviewer   
So just for your information, we wouldn't be using your name in our research and it 
wouldn't be disclosed, so the results of the interview will be anonymous. As an opening 
question. What sort of objects do you use to consume your drinks from? 
 
P7   
I usually drink from plastic bottles. 
 
Interviewer   
Is there a distinction whether you're home or outside? 
 
P7   
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Yes, when I'm home then I just use glasses. 
 
Interviewer   
And outside? 
 
P7   
Yeah. I usually carry a plastic water bottle with me.  
 
Interviewer   
Okay. You said water bottle, is there a distinction, depending on what you're drinking? 
 
P7   
Yes. I only use my water bottle for water. But I refill it. 
 
Interviewer   
But you don't consume from disposable cups or. 
 
P7   
Uh yeah, I drink coffee from time to time. 
 
Interviewer   
From time to time, in which occasions, do you buy coffee or soft drinks outside? 
 
P7   
I drink it at school, at the canteen. Yes, mainly 
 
Interviewer   
Mainly is there. In, for instance, within a month, times where you go out with your friends 
and drink coffee? 
 
P7   
I mean yeah but that's usually like served in cups that they wash.  
 
Interviewer   
Okay. How many disposable cups do you approximately consume month, would you say 
 
P7   
maybe 15. 
 
Interviewer   
So, that would be like every second day at campus or something like that. 
 
P7   
Yes. 
 
Interviewer   
Okay. What are your thoughts in general about disposable cups? 
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P7   
I know that they're really harmful for the environment but I don't really think about it that 
much. 
 
Interviewer   
Is there any advantages or disadvantages. 
 
P7   
Just that it's convenient, that I can move around as I wish with a disposable cup.  
 
Interviewer   
Okay, any disadvantages? 
 
P7   
No, only environmentally 
 
Interviewer   
does design matter in terms of the physical appearance of disposable cups? 
 
P7   
Not really, like just that, you should be able to hold it with your hands, without burning 
yourself. 
 
Interviewer   
So just that the quality of it but not really the physical appearance 
 
P7   
no. 
 
Interviewer   
Moving on to our next theme which is sustainability. You talked a bit about the 
environmental effects of disposable cups. What exactly do you know about it. 
 
P7   
I don't really know that much. I just know that it's harmful. 
 
Interviewer   
Why do you think it's harmful. 
 
P7   
Because of limited resources and like too much wasteful materials being used for such a 
novel thing. 
 
Interviewer   
Is there anything you think that would reduce your consumption of disposable cups? 
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P7   
Not really, 
 
Interviewer   
no?  
 
P7   
No. 
 
Interviewer   
So insustainable characteristics doesn't influence your consumption at all? 
 
P7   
not in regard to disposable cups, no. 
 
Interviewer   
Why is that? 
 
P7   
It's just too convenient, as opposed to like me having to carry a mug with me everywhere. 
 
Interviewer   
But what if that mug or any other reusable cups were the better option. Wouldn't it trigger 
you to acquire one or do your own one already? 
 
P7   
I do own one, but It can be really impractical because I constantly have to wash it. 
 
Interviewer   
How often would you use it, or how often do you use it. 
 
P7   
I only use for example if I go to the library and sit there for hours then I'll have a big mug 
with me.  
 
Interviewer   
So it depends on how long you're staying at the library or campus? 
 
P7   
Yeah. For how long I would need that beverage, yes 
 
Interviewer   
why is that, the longer you stay the more incentives for you to bring it 
 
P7   
Okay, it's probably a financial thing, because it's cheaper to.. 
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Interviewer   
to bring your own..  
 
P7   
to bring your own coffee, yes 
 
Interviewer   
Okay, what are the situations that prevent you from using your tumbler? 
 
P7   
That would just be. No what do you mean,  
 
Interviewer   
What are the situations that prevent you from using your tumbler. Because you said you 
would only use it when, for instance, you're staying at the library and campus for a longer 
time. What are the other situations that I mean like that you don't use it. 
 
P7   
If I have to go for a walk with someone, I don't want to carry it around with me.  
 
Interviewer   
So the inconvenience of bringing it around?  
 
P7   
Yes, okay. 
 
Interviewer   
Would you consider your tumbler, a personal object? 
 
P7   
Yes, yes, I would.  
 
Interviewer   
Why? 
 
P7   
Because I, I mean have specifically picked it out because I thought it looked pretty. 
 
Interviewer   
So the the appearance of it when you're acquired  
 
P7   
Yes. 
 
Interviewer   
In general, when do you find objects to become obsolete? 
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P7   
When they break.  
 
Interviewer   
Okay, so it's when they no longer able to... 
 
P7   
to carry out their purpose 
 
Interviewer   
to carry out the purpose. Okay, moving on to our second theme, which is smart objects. I'd 
like to ask you what you consider to be a Smart Object. 
 
P7   
I don't really know, like maybe a smartphone. Yeah, 
 
Interviewer   
why is that 
 
P7   
because it has internet connection. 
 
Interviewer   
What does internet connection mean for an object? 
 
P7   
it means that I can use it for much more than just calling. 
 
Interviewer   
So having a multi purpose? 
 
P7   
Yes.  
 
Interviewer   
Okay. Do you have any other smart objects in your home or anything that you carry around 
with you aside from the phone that you just mentioned? 
 
P7   
No, I don't think so. 
 
Interviewer   
Then let's stick to the smartphone. Why does it appeal to you? given that it's a Smart 
Object. 
 
P7   
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I mean that it can have access to Spotify which gives me like endless amount of like music 
library, Internet connection if I need to read up on something or... 
 
Interviewer   
So for you it's increased services? access to information? 
 
P7   
Yeah. Like just as a mobile computer  
 
Interviewer   
Being able to have the computer with you everywhere? 
 
P7   
Yes.  
 
Interviewer   
Cool. What do you regard as user friendliness in terms of applications? 
 
P7   
Just something that is really easy to use, where you don't have to be an expert to use that 
thing, I guess. 
 
Interviewer   
Good answer. Is it important for you to interact with smart objects? 
 
P7   
Not really, no. 
 
Interviewer   
Do you interact a lot with smart objects, do you interact a lot with your phone? 
 
P7   
Yeah, my phone. Yes, but that's all. 
 
Interviewer   
Do you do more than necessary? 
 
P7   
Yes, I mean I use it for like procrastinating and stuff that are not that important. Sure. 
 
Interviewer   
But that aspect of the phone. You don't think that is important? 
 
P7   
not important as like vital. It's not a vital function, it's just entertaining functions. 
 
Interviewer   
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What type of feedbacks, are you searching for when interacting. 
 
P7   
What do you mean? 
 
Interviewer   
Functional feedbacks for instance, like you said, for instance, user friendliness before meant 
for you something that is easy to use. So, a feedback for that will be quick responses, 
something not being too complicated. Is that something, for instance you search in the 
interaction? 
 
P7   
It is not something that I deliberately searched for, I mean if there was an app that was 
really complicated to use but I thought that was really important then I would study up on 
it, but it would take much more motivation I guess to use it. So yeah, I guess, user 
friendliness is very important. 
 
Interviewer   
How do you think you'll get a personal attachment to an object? 
 
P7   
I don't know if I have like a personal attachment to objects, like I don't feel like I have a 
personal attachment to my phone. 
 
Interviewer   
Aside from smart objects and phones, are there any other things that you feel personally 
attached to? 
 
P7   
yeah if it's like tied to some hobbies that I do, or something... 
 
Interviewer   
So something that you continuously do that you're interest in. 
 
P7   
Yes, yeah something that gives me joy, I guess. 
 
Interviewer   
Joy. Cool. Is it important for you that the object somehow resembles your personality. 
 
P7   
Yeah, I mean it should be an expression of my personality, I guess for me to feel an affection 
for it. 
 
Interviewer   
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Okay, moving on to our next theme we're going to discuss a bit about privacy and data in 
general. So I'd like you to first describe your feelings for objects collecting data about your 
daily activities. 
 
P7   
Yeah, I'm not really that keen on the thought. 
 
Interviewer   
Why is that? 
 
P7   
I care a lot about data privacy. So, like I try to like reduce exposure to, like, to expose my 
personal data, like too much. 
 
Interviewer   
What do you consider to be personal data? 
 
P7   
That would be like my personal information or my preferences, my interests, stuff like that. 
 
Interviewer   
Are there some that are more severe than others? 
 
P7   
I mean personal information. Yeah, it's most severe. 
 
Interviewer   
In terms of personal data in relation to the exchange for services. How do you feel about 
that. 
 
P7   
Like I would prefer if that was not allowed to collect 
 
Interviewer   
okay. Why, 
 
P7   
because I find the thought really scary that you can connect personal info with specific 
interests and corporations being able to build personal profiles on people. 
 
Interviewer   
But what if the service needed your personal data to provide you a service, 
 
P7   
then I would have second thoughts about it. 
 
Interviewer   
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What if it's limited to only those that are necessary for the fulfillment of those services. 
 
P7   
Yeah, sure. I mean if it's really necessary then, then maybe it depends on what it is. 
 
Interviewer   
So, to some extent, you would agree to that you would go into those services if it was equal 
to what is necessary within the service and not more. 
 
P7   
Yes, or if they where giving a service that I couldn't resist. I think I can like bend my 
principles.  
 
Interviewer   
Okay. Are there any such activities that you already participate in and what is often the 
trade off. 
 
P7   
I do have social media and with that, it's more. I think it's like you kind of need to participate 
in those spaces. In order to be social in today's society to participate in today's society. So, 
with those things I just have to, like, 
 
Interviewer   
so when it is a necessity? 
 
P7   
Yes.  
 
Interviewer   
Okay. What are your thoughts about businesses targeting advertisement content based on 
your habits? 
 
P7   
like advertisement or? Yeah, I don't really like it 
 
Interviewer   
why is that? 
 
P7   
because, i mean i don't really personally make use of it myself. It's very rare that I engage 
with ads.  
 
Interviewer   
So they don't really influence your purchasing decisions,  
 
P7   
not really. 
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Interviewer   
Does it matter to you when third parties are more well known companies something that 
you're familiar with. 
 
P7   
I mean yeah, it's it's better if it was like a company that I recognize. Because then at least 
like have a picture of like who they are as a corporation. 
 
Interviewer   
So in that sense, you would say transparency is important for you. 
 
P7   
Yes,  
 
Interviewer   
okay. In terms of the exchange of personal data for services, or just the collection of data in 
general. How do you think that can benefit you? if at all. 
 
P7   
I don't really think I need it in my life, actually, like, I don't think that it.  
 
Interviewer   
You don't see any benefits of personalized content or? 
 
P7   
No. No it doesn't really contribute anything to my life, it's more of like a necessary evil, I 
guess. 
 
Interviewer   
You mentioned it as an unnecessary evil, what is it exactly that fear of such collection of 
personal data. 
 
P7   
I fear that. Yeah, that my information is going to be misused somehow. And I don't like the 
idea of corporations having that much information about humans. 
 
Interviewer   
So privacy is actually a concern for you? 
 
P7   
Yes. 
 
Interviewer   
Do you find any objects today to be intrusive in any way. 
 
P7   
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I mean I do find smartphones to be intrusive, but yet I still have one  
 
Interviewer   
Why do you feel that they are intrusive? 
 
P7   
Just because we've heard about all the cases that has been and all the Edward Snowden 
revelations and how easy it is for American governments to like access cameras, phones and 
that they have the capability to do that. 
 
Interviewer   
So it's you being aware that it's possible.  
 
P7   
Yes.  
 
Interviewer   
cool, is there anything that would make you feel safe in regards to personal data collection 
and storage. 
 
P7   
Yeah, if we have like more information about it 
 
Interviewer   
transparency again? 
 
P7   
Yes, or there was more regulation on what corporations could actually do with the data. 
 
Interviewer   
aside from transparency and regulations. Does security measures, make a difference for you 
in terms of feeling safe, or safer? An example would be for instance, the implementation of 
access control where the companies would choose who was able to access the data and, as 
well as anonymization, being able to strip off your name, and instead just put in a number 
that is not identifiable to you. 
 
P7   
I guess that would make it better. Yeah, that would make it better, but I'm just not sure if I 
still would completely trust them. 
 
Interviewer   
So trust is still an issue, even though those security measures are in place. 
 
P7   
Yes.  
 
Interviewer   
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Okay Cool. Moving on, we're gonna be talking about a bit about digital platforms and I'm 
gonna ask you a few questions about platforms in general, You as a consumer within a user 
group. Let's say your friend or friends had a particular object, would you then be intrigued 
to buy or have the same object? 
 
P7   
Not for the reason that they had it. But yeah, I mean, I guess if my friend had the object I 
could try it out. It would be easier for me to try out and in that way, I would maybe be more 
motivated to... 
 
Interviewer   
So friends, to some extent, may be able to influence you to join that platform. 
 
P7   
Yeah, it would take a significant amount of people I guess like as with like social media 
platforms. I mean, if there weren't that many people who used it I don't think I would. 
 
Interviewer   
So you would agree to the notion of more users, more willingness to join.  
 
P7   
Yes, yes, 
 
Interviewer   
increased value? 
 
P7   
Yes  
 
Interviewer   
okay. If businesses were also a user group within the platform, and they were able to add 
value to the service, would you then be influenced to purchase or continue to use the 
service, especially if more businesses are involved? 
 
P7   
that depends if they were like adding something to the services. Yeah, then maybe. Yeah, I 
mean, then..  
 
Interviewer   
increase functionality for instance  
 
P7   
Yeah, then I would join but if it was like, only like for advertisement or ... then I would not. 
 
Interviewer   
So for the commercial aspect. Yes, you wouldn't. 
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P7   
Yeah, I don't really like that aspect of it. 
 
Interviewer   
So how exactly would you value the interaction with businesses, what is it that you seek 
from the interaction with businesses or the involvement of businesses. 
 
P7   
Yeah, I mean, it depends on like what kind of business it is. 
 
Interviewer   
Can you give an example? 
 
P7   
I mean, for example with YouTube. If there are businesses who are actually creating content 
with with actual value, rather than just being there to sell products, but actually like making 
informative videos about something or.. 
 
Interviewer   
so actual contributions to the platform or community.  
 
P7   
Yes.  
 
Interviewer   
Okay. Cool. Um, yeah, we've made it to the end of our interview where I'll present you a 
proposed solution to the environmental issue of disposable cups, so... 
 
Interviewer   
So, to introduce you to our concept, it's basically a smart cup, which holds a bendable lcd 
screen around the cup, a very thin one, basically it's weaved into the material itself so you 
wouldn't see it bumping out from the cup. And that is the connection that is made from the 
consumers to the businesses where businesses are able to promote their offerings to the 
consumers. For instance, and this happens by the detection of the beverage within the cup 
detecting for instance if there is cola inside, then the businesses would push the logo onto 
the cup or in different variations. And the cup is basically connected to the internet through 
the Wi Fi antenna which connects the cup to the internet and transmits data and the data 
that is that are transmitted is basically the consumption of beverages, as well as the 
temperature that is not transmitted through the internet but what it reads is the 
temperature of the liquid, and then notifies you when your drink is at a desirable 
temperature. On this screen you can see the companion application, which associates to 
lifestyle awareness, gathering all the drinks that you've consumed so far in a structured daily 
format weekly format monthly format showcasing you how much you've been drinking. For 
instance, 7 coffees a week, 20 coffees a month, and then also providing you with a health 
option suggesting you if you should lower your consumption, or if it's okay to keep on going. 
Yeah, that's basically it. So let me start by asking you. How do you feel about the physical 
appearance of the cup. Just also keep in mind that the components such as camera Wi Fi 
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antenna, sensor and on and off button would basically be weaved into the material itself. So 
it would wouldn't really be noticeable to the consumer and this is just a concept sketch.  
 
P7   
Yeah. I think like first off I would not feel comfortable with there being a camera. 
 
Interviewer   
But the camera can easily be replaced and for now the camera wouldn't register any sound, 
but it can be easily be replaced with a light sensor just detecting the color of the beverage, 
which is how we classify the beverage itself. So if you're aware are scared of privacy in 
terms of cameras. Then you shouldn't consider it a problem, it's just because that's the only 
sensor we have available right now. 
 
P7   
Yeah. Like, if there was that option instead, then I would prefer that. But I mean I do like the 
temperature sensor.  
 
Interviewer   
Okay. The function of it or? 
 
P7   
Yes, because I drink a lot of instant coffee for example, whereas usually if you like, put the 
coffee in the water when it's like too warm. It's not gonna taste that great. So it needs a 
specific temperature before drinking that 
 
Interviewer   
and you spent a lot of effort, waiting for that to decrease or? 
 
P7   
yeah it's usually like guesswork with that. 
 
Interviewer   
So that would actually increase your satisfaction, when consuming drinks. 
 
P7   
Yes,  
 
Interviewer   
okay. Aside from coffee. Would it make a difference. 
 
P7   
No, I don't really. I mean I think I would only use it for coffee. Also because I do drink a lot of 
coffee and I would be interested in trying to regulate that in my daily life. 
 
Interviewer   
What about the lifestyle awareness aspect. 
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P7   
Yeah, only in terms of coffee, like not in terms of, I mean too much coffee can be non 
healthy right. So,  
 
Interviewer   
but what about the lifestyle awareness part of the application. is that something you would 
be interested in? 
 
P7   
If I put other beverages in? 
 
Interviewer   
No, I mean, the application itself that gathers your consumption habits. 
 
P7   
Yeah, consumption of coffee. Yes. 
 
Interviewer   
Yeah. Okay. Cool. So that would support you actually and it would be something you would 
use or? 
 
P7   
yeah I think that would be something I would use, Yes.  
 
Interviewer   
Okay. Are there any features you don't like? 
 
P7   
I don't like the branding on the screen, like the Coca Cola brand. 
 
Interviewer   
Okay, why is that?  
 
P7   
it's again, like I'm just not that much into advertisement. So if I could, like, have a way to 
personalized that instead. Like, put images in the it. Like personal images like upload images 
that I could have there and stuff. 
 
Interviewer   
Would that make you feel more attached to it if you had that option? 
 
P7   
Yeah. Yes, that would make it more personal.  
 
Interviewer   
Okay. Let's go back to the questions. Anything you think can be improved? any missing 
feature? 
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P7   
Is there a lid on? 
 
Interviewer   
Oh yeah, there's a lid. It is just for conceptual purpose to showcase where the sensors are 
placed, but it would basically be like any other tumbler where you have a lid as well to 
encapsulate the drink inside. 
 
P7   
No, it's just, yeah, like, an option to make the cup more like personalized. 
 
Interviewer   
Okay. Um, how do you think the proposed object would change your disposable cup 
consumption. 
 
P7   
I think I could consider like using it for every time like I have coffee when I was out. Because 
I'm really interested in like keeping up with my coffee consumption.  
 
Interviewer   
Okay. In which scenarios, would you use the cup. There will be a lot of similar scenarios then 
if you were to keep up with your consumption of coffee. 
 
P7   
Yeah. I mean I would definitely use it every time I went to school, and had coffee in the 
canteen. I'm not so sure if I just like spontaneously went out to, to have coffee with friends 
at a cafe. Hmm, then maybe this should be an option where you could manually put in that 
you had a cup of coffee. 
 
Interviewer   
Hmm. So the option to just also type in those that hasn't been registered.  
 
P7   
Yes.  
 
Interviewer   
Cool. Um, does it have the potential to become one of your everyday objects. 
 
P7   
Yeah, it could be. 
 
Interviewer   
why? 
 
P7   
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Especially if I could personalize it, and I could constantly change the art that I would put on 
the screen.  
 
Interviewer   
Cool. What are your thoughts about this being a green product? 
 
P7   
I mean, it definitely is a green product. I mean if I had that, and usually like, Mostly I use 
disposable cups, when I drink coffee, like in school and usually when I go to cafes, I don't 
really get disposable cups, because I would drink it at the cafe and you get mugs there. So it 
would eliminate like much of my paper cup, plastic cup consumption. 
 
Interviewer   
Cool. Does it intrigue you to acquire it, just because it may be a better sustainable 
alternative. 
 
P7   
I don't, no that wouldn't be the main reason why I bought it 
 
Interviewer   
What will be the main reason, again, just to.. 
 
P7   
that would be the design aspect  
 
Interviewer   
design aspect, you being able to personalize it? 
 
P7   
Yes. 
 
Interviewer   
Okay. But how does that weigh to the ability to track your consumption. 
 
P7   
Yeah, no I mean tracking consumption would probably be more important.  
 
Interviewer   
Okay.  
 
P7   
Yes. 
 
Interviewer   
Cool. Thank you for participating in our interview. That was all. 
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Appendix 10: Interview Transcription: P8

Interviewer   
Hello 
 
P8   
Hello 
 
Interviewer   
Thank you for participating in our interviews today and to start of I want to tell you a bit 
about our research and why we're interviewing you today. Our research is in regards to a 
thesis which researches more about sustainability and the environmental impacts of 
disposable cups. More specifically, we're searching for a solution that might combat the 
issue of disposable cups. So to start off our interview, I want to get some personal 
information about you. So can you start by saying your name. 
 
P8   
My name is Linda 
 
Interviewer   
What is your age? 
 
P8   
I'm 25. 
 
Interviewer   
And what is your current occupation? 
 
P8   
I am a sales assistant 
 
Interviewer   
Okay, just for your information, your personal information is not going to be disclosed in our 
research and it's going to be anonymous. So you shouldn't worry about it being disclosed 
elsewhere. 
 
P8   
Okay 
 
Interviewer   
So to start off our interview, I have some opening questions about your consumption habits. 
So the first question would be what sort of objects do you usually consume your drinks 
from? 
 
P8   
A glass.  
 
Interviewer   
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Okay. I mean, like, there could be a distinction from whether you're home or whether 
you're outside as well. 
 
P8   
outside. I use paper cups 
 
Interviewer   
Okay. 
 
P8   
At work 
 
Interviewer   
At work, okay. Um, so I assume you drink a lot of coffee at work or? 
 
P8   
Yes. 
 
Interviewer   
Okay. Is there any other occasions where you would drink coffee or soft drinks outside aside 
from work? 
 
P8   
I guess Yes. 
 
Interviewer   
occasions? 
 
P8   
like when you order food, 
 
Interviewer   
okay, so when you are eating 
 
P8   
you would also get paper cups.  
 
Interviewer   
Okay. Yeah, yeah. So when you're at cafes or something like that? 
 
P8   
Ah, yes.  
 
Interviewer   
Okay. Um, in approximately how many disposable cups to approximately think you consume 
a month. If it's easier for you, we could also do weekly and then we can calculate from 
there. 



227
Master Thesis: The SmartCup
Appendices

 
P8   
Maybe, three cups a week 
 
Interviewer   
three cups a week? 
 
P8   
Yeah. 
 
Interviewer   
So that would be.. 
 
P8   
maybe one maybe four. Four 
 
Interviewer   
including work as well. Well you said you were drinking coffee at work. 
 
P8   
I would usually try to reuse my cup at work 
 
Interviewer   
and reuse your paper cup? you mean reusing a paper cup at work? 
 
P8   
Yeah. 
 
Interviewer   
Okay. 
 
P8   
Maybe, yeah, three and then plus outside, it would be.. 
 
Interviewer   
So three at work a week. 
 
P8   
Yeah, 
 
Interviewer   
okay. Plus outside will be? 
 
P8   
maybe two a month. 
 
Interviewer   
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Twice a month. You're outside drinking coffee a month. 
 
P8   
Yeah. 
 
Interviewer   
Three week at work. Yeah. So like, 14 a month, you'd say? 
 
P8   
Yeah. 
 
Interviewer   
Okay. What are your thoughts in general about disposable cups, for instance, or there any 
advantages or disadvantages by using a disposable cup. 
 
P8   
So, the reason why I use paper cups at work is because we hardly have time to do the 
dishes. 
 
Interviewer   
Okay. So it's convenience more of? 
 
P8   
yeah 
 
Interviewer   
Okay.  
 
P8   
But we also switch to environmental friendly paper cups.  
 
Interviewer   
Okay. We'll talk a bit about that in a bit. But for now, are there any disadvantages of 
disposable cups? 
 
P8   
Of course it's bad for the environment. 
 
Interviewer   
So are you concerned when it comes to disposable cups? 
 
P8   
I don't think about it when I'm outside. But I do notice the changes companies are doing to 
be more environmental friendly.  
 
Interviewer   
Okay.  
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P8   
But I think like, I don't need to do that much because they're already doing it 
 
Interviewer   
for you, or? 
 
P8   
Yeah. As long as they are changing the materials. 
 
Interviewer   
Hold that thought though. We're going to get to that part in a bit. Before that. I want to ask 
you if design matters in terms of the physical appearance of disposable cups, for instance, 
decoration or brand logos. 
 
P8   
no, not really 
 
Interviewer   
why not? 
 
P8   
You're gonna throw it out anyway 
 
Interviewer   
Is it because it holds an element of just being disposable? 
 
P8   
Yeah, yeah. 
 
Interviewer   
Okay, so going back to that question, I'm going to move on to a different topic, which is 
sustainability. And you were mentioning a bit about the efforts that companies make today 
to make a more sustainable material composition in terms of disposable cups so how do you 
think in general today that disposable cups impact the environment? elaborating upon what 
you said before? 
 
P8   
Well, it's a lot of garbage because there's a lot of people using them every day 
 
Interviewer   
You mean garbage just like lying around here and there? 
 
P8   
Not like that, but it's the resources and...  
 
Interviewer   



230
Master Thesis: The SmartCup
Appendices

recycling it? is it too much? 
 
P8   
No, I just think that to make all these paper cups, always, because we all consume these 
drinks it's never ending and yeah, so that's why I think it has a big impact on the 
environment. 
 
Interviewer   
So for instance, manufacturing, cutting trees, using a lot of water to to clean these trees and 
produce these paper cups for instance, 
 
P8   
yes and trash and.. 
 
Interviewer   
you said before that your workplace is using a new material 
 
P8   
I'm not sure but there just recyclable now I guess, that's what written on the paper cups 
now. I'm nor sure how it works, but it's made from recycled materials. 
 
Interviewer   
Okay. But would that mean that they're biodegradable or? 
 
P8   
Yeah, yeah, it actually says by biodegradable on the cup. 
 
Interviewer   
Okay, because there's still this notion today about paper cups. I mean even though that they 
are bio degradable, they still hold the inner plastic lining for it to prevent the water from 
leaking. 
 
P8   
But I don't think ours do that because when I reuse my cup it will leak sometimes. Like when 
it starts to leak, that's when I throw it out. 
 
Interviewer   
But not the first time right? 
 
P8   
Not the first time.  
 
Interviewer   
Okay. Um, let's move on from that. What do you think would reduce your consumption of 
disposable cups? You said already you kind of like try to reuse the cup that you're already 
using? Right? 
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P8   
Yeah,  
 
Interviewer   
That would be one of them. Are there any other ways where you could reduce your 
consumption? 
 
P8   
If it became more normal. Like to bring your own to go cup. I Guess. Well, we already have 
an offer like, if you bring your own to go cup then you save a bit of money and I think I saw 
Starbucks starting doing that as well. So, but I don't really see people doing it yet. But when 
it becomes a norm, I think it would be more. Yep. 
 
Interviewer   
So you think you would reduce your consumption of disposable cups by larger companies 
facilitating a norm? 
 
P8   
Yeah.  
 
Interviewer   
Okay. Um, knowing about insustainable characteristics of disposable cups, would that 
influence your consumption? 
 
P8   
Can you say that again 
 
Interviewer   
being aware of insustainable characteristics. I mean, like, for instance, like I said before, 
paper cups even though they are biodegradable, they may hold an element of plastic to 
prevent it from leaking, then they are not 100% biodegradable because there's a layer of 
plastic which has to be separated upon recycling. Taking in those thoughts, I mean, 
disposable cups also, in a sense if they're not disposed in the right way, leads to landfilling 
for instance. Do those insustainable characteristics influence your consumption 
 
P8   
By knowing that fact... 
 
Interviewer   
or does it today influence your consumption as well, just thinking about, like thinking about 
the environment in general. 
 
P8   
It does, but not because of the facts you just told me. 
 
Interviewer   
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Okay, in what other ways does it then in terms of the environment, or was it what you said 
about manufacturing resources and stuff like that because you talk a bit about that before? 
 
P8   
So, no, actually, no, I'm not sure. I don't think about it that much, but I am aware and I try to 
do what I can to be more environmental. Like, at home I try to sort my own trash, but things 
as reusing the cup in my shop for instance is also because of the price even though it's not a 
lot, I don't want to waste money.  
 
Interviewer   
Oh so for I mean, you would say for your own self, but not necessarily for the environment 
then. 
 
P8   
Yeah.  
 
Interviewer   
Okay. That's fair enough. Um, next question. We talked a bit about it before. But you said 
you would use, for instance, reusable cups, tumblers, if it was a norm. So, my question is 
more similar to that. It's if reusable cups were the best option, would it trigger you to 
acquire one or do you already own one? For instance a tumbler? 
 
P8   
Yes. I own one. 
 
Interviewer   
How often do you use it? 
 
P8   
When I'm at school, I use it almost every day. But I don't bring it for work.  
 
Interviewer   
Okay.  
 
P8   
Yeah. Because drinks are free at work. I don't need to worry about saving money and 
bringing my own. 
 
Interviewer   
But I mean, like you said before as well, it helps to save money for your workplace, for 
instance, not to use their cups. Can a tumbler also do that as well? 
 
P8   
It's true. Guess I haven't thought about it 
 
Interviewer   
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this is a question of how often you use it. So it's not about what your should have thought. 
But moving on, are there some situations that prevent you from using your tumbler. You 
said that you don't bring it to work because it's free and you already have a lot of paper 
cups. That it's convenience or what is it? 
 
P8   
Yeah, I guess like if I bring my own tumbler I would still have to... it would just be a new 
routine that I haven't thought about yet and I feel like I had to bring it, I would have to plan 
like bring the cup and wash the cup every day and stuff like that. 
 
Interviewer   
So sounds like a convenience of you being able to dispose a disposable cup and not having 
to wash it before you go to work and wash it after you're done with work.  
 
P8   
Yeah 
 
Interviewer   
Okay, um, since you have a tumbler already, would you consider it a personal object. 
 
P8   
Yes. 
 
Interviewer   
Why? 
 
P8   
Yes, I bought the cup out of the design, the look.  
 
Interviewer   
Okay. So it's the appearance of the cup.  
 
P8   
Yep.  
 
Interviewer   
Makes it personal for you.  
 
P8   
Yeah.  
 
Interviewer   
moving on. I'm asking you a question about objects in general. So, in general, when do you 
find objects to become obsolete? 
 
P8   
Obsolete. What do you mean? 
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Interviewer   
It means that you no longer use it or you no longer find relevance using them, they mean 
less or mean nothing to you. For instance,.. 
 
P8   
just the object? 
 
Interviewer   
any object, is there like a reason why things in general for you, where you find that objects 
become obsolete. Example could be, for instance, things are not trending anymore or I don't 
want to use it. It's not working anymore. I'm not going to use it, for instance. 
 
P8   
Well, definitely if it's old and broken, 
 
Interviewer   
Broken, old. What if it's old but still works. 
 
P8   
So it could also be I bought it and maybe I really didn't want it.  
 
Interviewer   
Okay.  
 
P8   
In that way it could be old and time to get rid of it.  
 
Interviewer   
Okay. So your interest changes or it didn't really fit the purpose or the intent you bought it 
for. 
 
P8   
Yeah. 
 
Interviewer   
You seem to mention old a lot. I mean, and you said you bought your tablet because of the 
physical appearance, the attraction of it. So if it looks old as well, would it become obsolete 
for you? For instance, the tumbler 
 
P8   
if it was very worn out. Yeah, then I would consider buying a new one. 
 
Interviewer   
Moving on to the next theme within our interview, we're going to talk a bit about smart 
objects and I don't know how much you know about it. So I'm gonna just ask you a few 
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questions. You don't have to have general knowledge about it, but what would you consider 
a smart object? 
 
P8   
An Iphone 
 
Interviewer   
an Iphone, yeah. 
 
P8   
Smart watches 
 
Interviewer   
Smart watches, okay. Why do you consider those objects to be smart? 
 
P8   
Because they're multi purpose. 
 
Interviewer   
Okay multi purpose. So I mean, you mean they have applications and services or? 
 
P8   
Yeah. It's not just a phone, you can ring and do texts, you can play games as well and the 
watch you can use it for exercise now and stuff. 
 
Interviewer   
So I think holds also an element of being connected or as well. I mean, services are 
connected in some way, right?  
 
P8   
What? 
 
Interviewer   
Services, for instance, and applications as well are connected to the Internet, in a sense, 
which makes them smart, or it's just applications or you said because they have a multi 
purpose.  
 
P8   
Yeah.  
 
Interviewer   
Okay, that's what you consider smart. Okay.  
 
P8   
But yeah also what you're saying, they are digital 
 
Interviewer   
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But the main thing you said was more that the functionality increases.  
 
P8   
Yeah.  
 
Interviewer   
Okay. That's multi purpose. Sure. Okay. Um Do you have any smart objects in your home? 
Or anything you carry around with you when you're outside? 
 
P8   
My iPhone. 
 
Interviewer   
What about in your home? Anything? 
 
P8   
My TV, I guess that's what I consider smart. Yeah, 
 
Interviewer   
that's fair enough. Um, is there a reason why those objects appeal to you? 
 
P8   
They don't really appeal, I just think they are like a staple thing in today's society.  
 
Interviewer   
Yeah. But I mean like if they don't appeal you and it's just a thing that everyone has today. 
Do you use them a lot? 
 
P8   
Of course I use my TV to watch movies. 
 
Interviewer   
So for instance TV what appeals to you with a TV from what I can understand is the content 
that it provides you. That is what appeals to you. For the TV for instance. Access to content. 
 
P8   
Yeah,  
 
Interviewer   
Okay. Moving on what is your what you regard as user friendliness in terms of application? 
 
P8   
When there's not a lot of text to read 
 
Interviewer   
Not a lot of text 
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P8   
to read. Simple, easy to navigate.. 
 
Interviewer   
So simple, easy to navigate, effortless, don't have to do much 
 
P8   
No they can also be informative, but we have to, like just with the necessary information. 
Like they already know what you are gonna ask, and have the answers ready 
 
Interviewer   
Cool. Um, is it important for you to interact with Smart Objects. If yes why, and if no why 
not? 
 
P8   
I think it's important to have a phone and be able to use social media today. 
Communication. It's not important to me outside of work or school.  
 
Interviewer   
Yeah. So just to keep you connected and 
 
P8   
yeah, I think it's necessary for socialising and having great teamwork. 
 
Interviewer   
So I said this in terms of feedbacks and what you search in terms of the interaction is the 
connection to people around you? accessibility in general? or?  
 
P8   
Yeah. 
 
Interviewer   
Yeah. How do you think you'll get a personal attachment to an object. We talked a bit about 
it before when you said for instance a tumbler is physical appearance, but are there other 
ways where you can get a personal attachment to an object 
 
P8   
there could be alot of reasons 
 
Interviewer   
What are the main reasons for you? 
 
P8   
when you choose after your needs and you can feel the difference. For example of the 
materials. Then you will appreciate it more 
 
Interviewer   
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So you appreciate things because of quality. 
 
P8   
Yeah. 
 
Interviewer   
And also it should support your needs that support who you are and what you need, right 
 
P8   
yeah, but not just lifestyle, like.. 
 
Interviewer   
practical needs as well? 
 
P8   
Yeah. 
 
Interviewer   
In that note as well is it important for you that the object resembles your personality? 
 
P8   
Yes, it is, especially if you want to keep it for a long time and if you want to have it become a 
part of you. Then you also want it to represent you.  
 
Interviewer   
Okay. Moving on from topic of something being smart I want to talk a bit about the theme 
which is privacy and data in general. So the first question in this theme would be to describe 
your feelings for objects collecting data about your daily activities. 
 
P8   
Can you repeat the question. 
 
Interviewer   
I want you to describe your feelings for objects that collect data about your daily activities. 
 
P8   
I actually, I don't have anything against it, because I think it's the way we can improve and 
they can learn a lot about us, making better products that we would actually want. So I think 
that's okay. 
 
Interviewer   
Is there some data you would consider to be personal data? 
 
P8   
Of course, Social security number, phone number and credit card number 
 
Interviewer   
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why is that? 
 
P8   
Because they can be... 
 
Interviewer   
misused or 
 
P8   
yeah misused.  
 
Interviewer   
Okay, um, you talked a bit about before that you feel that it's actually necessary for things 
to collect data about you, right, to improve services as well. And you're not against it. In that 
sense are there some activities you participate in, where you engage in this trade off of or 
exchange of personal data for services. 
 
P8   
I think so when I let them save the Cookies. 
 
Interviewer   
Yeah. 
 
P8   
Like when you're shopping and what you put in your wish list and stuff. 
 
Interviewer   
In that note, what are your thoughts about I mean, people, for instance, reading off how 
you navigate the internet and just targeting advertisements based on your behaviours 
 
P8   
I don't really care because I don't feel like I get influenced by advertisements.  
 
Interviewer   
Yeah. So in that sense, it doesn't influence your purchasing decisions, for instance. 
 
P8   
Yeah.  
 
Interviewer   
Okay. Um, in terms of sharing your data with a Third Party business for instance. Does it 
matter to you when it's more well known brands? In contrast to someone you don't know, 
for instance? 
 
P8   
I don't think it matters. 
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Interviewer   
Yeah, that's fair enough. In terms of benefits, you said that data would benefit in smarter 
services. Is there anything in opposition to benefits were you feel that you would fear a 
collection of personal data? Anything aside from misuse? 
 
P8   
no. 
 
Interviewer   
so your fear is just someone being malicious right and then misusing your... 
 
P8   
Yeah 
 
Interviewer   
In that sense, do you consider privacy to be a concern to you in general or not? 
 
P8   
Not really, because... no. And also if something like somebody uses your credit card. I think 
we're insured, right? 
 
Interviewer   
Yeah,  
 
P8   
that's why I don't really worry about it.  
 
Interviewer   
Yeah. That's good. Um, in terms of objects, for instance, Smart Objects, do you feel that 
they are intrusive in any way.  
 
P8   
Nope.  
 
Interviewer   
Okay. So you actually feel safe in general, with sharing your personal data? 
 
P8   
Yes. 
 
Interviewer   
So wouldn't like you don't feel the need for extra security measures? such as for instance 
anonymization. Stripping your name, for instance and encryptions and stuff like that. Would 
it make you feel safer? I mean, it sounds like you don't. It sounds like you feel safe.  
 
P8   
Yeah.  
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Interviewer   
But would it make a difference? If security measures were in place? 
 
P8   
Yeah, it would make me feel more safe.  
 
Interviewer   
Okay. Moving on the next theme within our interview is digital platforms. And a general 
question to start off this theme is to ask you if your friends for instance have a particular 
object. Would you then be intrigued by or have that same object? 
 
P8   
Yes. 
 
Interviewer   
Okay. Can you elaborate upon that and what value it brings you 
 
P8   
Even though maybe you don't really need it, we see someone have it, and they feel they 
needed it. Then you, yourself starts thinking, do I also need that. 
 
Interviewer   
So you see how other people benefit from it and that it could maybe also be you, like you 
could also maybe benefit from it as well? 
 
P8   
Yeah.  
 
Interviewer   
Okay. Considering that you're in one user group with your friends having this object and if 
businesses were in another user group servicing this object, would it influence your 
purchase decision and continued use and with service I mean, businesses bringing more 
value to the object. To give you an example, for instance, smartphones today, iPhones, a lot 
of third party app developers bring applications to this object. does it increase the value for 
you that more businesses join the platform? 
 
P8   
Yes, because it makes it more multi purpose, with more value. 
 
Interviewer   
Okay. So they bring more value to it and that would influence you to use it for a longer time, 
or?  
 
P8   
Yeah.  
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Interviewer   
Okay. So what exactly is the value? how exactly would you value the interaction with 
businesses? 
 
P8   
It makes it easier. I don't need to use different services all the time if they're all gathered at 
the same place.  
 
Interviewer   
Yeah. Cool. Moving on to the end of our interview. I'm going to share you the proposed 
solution that we have designed to combat the environmental issue of disposable cups and 
our goal is to replace to a certain extent the use of disposable cups with this artefact, so let 
me just share my screen. So to introduce you to our concept, it's basically a smart cup, 
which holds a bendable LCD screen around the cup. It is smart because it detects your 
beverage, what is inside the cup and is able to sense the temperature of the content of the 
cup. In that sense. It's able to notify you, when for instance your drink is at a desirable 
temperature. Since we are also able to detect the content of the cup, we have also made a 
companion app which gathers all the data about what you consume and how much you 
consume of different types of beverages, whether it be a lot of soda, a lot of coffees, teas, 
different types of sodas as well. And then sums it up and structure it in a daily consumption, 
weekly consumption, monthly consumption for you to be aware of how much you consume. 
And back to this concept as well the screen is sort of signifying what is in the cup. It's a way 
for businesses also to get involved in displaying promotions to you as well. That is our 
concept. If you have any questions or if you need me to elaborate upon parts of the 
concept. 
 
P8   
Um, no I understand the concept 
 
Interviewer   
So my first question to this would actually be, I mean, the cup itself is still on a conceptual 
basis. But how would you describe the appearance of the cup? 
 
P8   
I'm unsure if it appeals to me. It looks like a commercial cup. 
 
Interviewer   
Okay, so you don't like the commercial element?  
 
P8   
No. 
 
Interviewer   
How would you change that commercial element? Is it too big of a screen, is it displaying 
something else on the screen, making it more subtle or? 
 
P8   
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Yes, the brands logos, they are too big. 
 
Interviewer   
Yeah, yeah. So, like the display of the brands should just be more subtle or non existent for 
you or how is it? 
 
P8   
Because well, is it a cup that you're gonna own?  
 
Interviewer   
Yeah. 
 
P8   
I don't think people want to be like walking around like an advertisement. So I think it needs 
more. Like, it would be cool if you could choose your own design and still have. Yeah, the 
functions could still be there just smaller as you just mentioned, 
 
Interviewer   
Yeah. Okay. Smaller. 
 
P8   
Like, if you want to keep track of  
 
Interviewer   
what is inside? 
 
P8   
Yeah, but it needs to be like the brand that... 
 
Interviewer   
So you would sort of maybe divide the content of the screen to be like 90% your own 
personalization, whereas 10% is just a line on the screen saying it's cola inside for instance.  
 
P8   
Yeah.  
 
Interviewer   
Um, other features you liked or disliked? for instance, the temperature feature? 
 
P8   
I think it's kind of useless 
 
P8   
Okay, yeah. Why?  
 
P8   
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Well, we all have our own preference when we want to and depending on the temperature 
outside as well. You want it ice cold or some people like it luke warm. 
 
Interviewer   
And if you could set it to your own preset of temperatures? I mean, like you could notify it 
when it's at your own desirable temperatures. 
 
P8   
But I just think that it changes every time. Like what you prefer. I don't think you can have 
like the right temperature. Like have the same preference all the time. 
 
Interviewer   
Um, so you don't think that people would have a certain preference to temperatures when 
it comes to specific drinks? 
 
P8   
I don't think so. And also it's not that hard to 
 
Interviewer   
intuitively keep track of it? 
 
P8   
Yeah.  
 
Interviewer   
Okay. Sure. Anything about companion applications? I mean, insights into your own 
consumption habits. Does that appeal to you in any way? 
 
P8   
Not really. I think. Also, I think if you have to cup you will get tired of it after a week or a 
month, and you will forget about it 
 
Interviewer   
okay why? 
 
P8   
Because it's not that hard to ask yourself how many drinks you've had. Like how much 
coffee did you drink or how much soda? And like you can tell yourself like, okay, I drink too 
much soda. You should cut down 
 
Interviewer   
So those things, awareness of own consumption habits, and they come to you naturally?  
 
P8   
Yeah. 
 
Interviewer   
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It's like a gut feeling, an intuitive thing that you think a lot of people are aware of including 
yourself. 
 
P8   
I think like, Yeah. If you want to Change your drinking habits it's easy to just think about it, 
you don't need an app for it. 
 
Interviewer   
Okay, um in that since, a lot of good points. are there anything you think can be improved or 
anything else that you think we should have designed? 
 
P8   
I think it looks like it's more made for the companies rather than for the environment and 
the interests of the people. That's why I don't think it would be.. yeah It looks more for the 
company's interest. Yeah, that it would be interesting for the people. I don't know, if it had 
more focus on the environment, if you could bring it into the design. 
 
Interviewer   
For you, if it was more environmental, and if it was more personal towards you as a 
customer and not the business, would it be more of your interest? But for now, you don't 
really see a use for it. So, for now, it's just a tumbler for you?. 
 
P8   
Yeah, it's a smart tumbler, maybe it could show like, something about how much you have 
saved the environment by using it. If you could track like, okay you used this cup 50 times 
that would be equal to that damage if you had not used for something. 
 
Interviewer   
So kind of like rewarding the users in terms of like their accomplishments. 
 
P8   
Yeah, yeah. 
 
Interviewer   
So like gamification into the application, them actually like making a difference. 
 
P8   
And then like, and then like some companies with the idea you just said could like if they 
want to brand themselves with these cups, they could have the function that oh you drink 
10 cups of coffee from using this cup here you get the next one for yourself. 
 
Interviewer   
So promotions 
 
P8   
yeah 
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Interviewer   
um, we talked a bit about green aspects appealing to you, but by just looking at the cup you 
don't sense or think about it as a green product? Right? You don't?  
 
P8   
no. 
 
Interviewer   
Okay. Why is that? 
 
P8   
Because it looks more like it was made for the company's interest 
 
Interviewer   
so it's not something that promotes to you, for instance, a long use or personal attachment 
for you to use it for a long time? 
 
P8   
Yeah, because I don't 
 
Interviewer   
doesn't benefit you at the moment? 
 
P8   
yeah I don't see the need for all the functions 
 
Interviewer   
Thank you for participating in our interview  
 
P8   
you're welcome. If I could say something, I think one of the first questions regarding the 
norm 
 
Interviewer   
Yeah, the norm 
 
P8   
I think it's possible to change the way we think like, if it could happen with the same way we 
did with plastic backs? 
 
Interviewer   
Can you elaborate a bit upon that? 
 
P8   
just now it's just kind of like tabuu to buy a plastic bag and  it's just more like normal that 
everybody brings a tote bag. Even though it's really ugly, but nobody looks at the tote bag 
anymore because it's more it's cooler to bring your own bag now. I think that also changed 
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when the documentaries aired about plastic bags and the law. But I also didn't even bring 
my own tote bag before all this happen I wouldn't care about it. But now I just always 
carried around like any other thing. 
 
Interviewer   
Thank you that will the end of the interview, Thank you. 
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Appendix 11: Interview Transcription: P9

Interviewer   
Hi. 
 
P9   
Hello.  
 
Interviewer   
Thank you for participating in our interview. To start off our interview, I'd like to introduce 
you to our research in relation to a thesis and we seek to explore the environmental impact 
of disposable cups and our research then seeks to combat this problem through 
technological innovation. So the interview today is going to be asking you a bit about your 
consumption habits in regards to disposable cups. We're going to move on to talk a bit 
about sustainability, smart objects, digital platforms, and privacy as well. And in the end, 
we're gonna ask propose you a technological solution to the problem and we'd like your 
feedback. So to start off, can you please state your name? 
 
P9   
My name is Gabriel. 
 
Interviewer   
What is your age? 
 
P9   
I am 29 
 
Interviewer   
Assuming male, What is your occupation? 
 
P9   
I am a PhD student.  
 
Interviewer   
Okay. Just for your information this interviews is going to be conducted anonymously so we 
wouldn't disclosure name in any of the research that we're currently doing. We're starting 
off our interview as an opening question. What sort of objects Do you usually consume your 
drinks from? 
 
P9   
I usually drink from cups, or like water bottles.  
 
Interviewer   
Is there a distinction from when you're home or outside? 
 
P9   
Yes. When I'm home, I drink from my glasses and when I'm out, I usually have like this metal 
water bottle. 
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Interviewer   
Okay, you don't consume from disposable cups like when going to coffee bars or? 
 
P9   
Yes, I do. Yes. 
 
Interviewer   
Are there any other occasions where you would consume coffee or soft drinks outside? 
 
P9   
Other than cafes?  
 
Interviewer   
Yeah. 
 
P9   
No, I mean if having beers in the park, cans 
 
Interviewer   
so it's mainly just work and when you're going to cafes? 
 
P9   
yes. 
 
Interviewer   
How many disposable cups to approximately consumer? We can do weekly as well if it 
makes it easier. 
 
P9   
Weekly may be five. 
 
Interviewer   
So it's like once a day. 
 
P9   
Yes.  
 
Interviewer   
Okay. So in total 20 a month. 
 
P9   
Yes.  
 
Interviewer   
Okay. What are your thoughts about disposable cups? 
 
P9   
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I think that they are very harmful for the environment. Yeah, so like, when I drink coffee at a 
cafe I usually don't take a lid. 
 
Interviewer   
Okay,  
 
P9   
I just use the paper cup.  
 
Interviewer   
Okay. Those are the disadvantages, but what could be the advantages 
 
P9   
of a paper cup?  
 
Interviewer   
Yeah. 
 
P9   
for me? or? 
 
Interviewer   
for you 
 
P9   
like the advantage is that I can take it out of the shop. 
 
Interviewer   
So it's a convenience? 
 
P9   
Yes.  
 
Interviewer   
Okay. In terms of design, does it matter? Does design matter in terms of the physical 
appearance of disposable cups?  
 
P9   
No, no.  
 
Interviewer   
Why not? 
 
P9   
I just need it for practical reasons. 
 
Interviewer   
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So it's because it holds  disposable element just drinking off and just throwing it? 
 
P9   
Yes 
 
Interviewer   
Moving on to the first theme within our interview, we're going to discuss a bit about 
sustainability. You said a bit about the impact of disposable cups in the environment. Can 
you elaborate a bit upon that? 
 
P9   
I just have very strong values about consumption of waste, like the wasteful consumption 
we have in today's society. So I try to minimize my own footprint as much as possible. 
 
Interviewer   
Okay, so limiting resources?  
 
P9   
Yes, yes. 
 
Interviewer   
What do you think would reduce your consumption of disposable cups? 
 
P9   
I mean, I could, in theory bring around a cup, a cup that I would ask the cafes to fill instead. 
 
Interviewer   
Okay. 
 
P9   
Yes, I could do that.  
 
Interviewer   
But do unsustainable characteristics of disposable cups influence your consumption already 
or you said as well already that you try to limit your resource waste?  
 
P9   
Yes. 
 
Interviewer   
But so would that be information of...  
 
P9   
But no, it's not a hindrance to my consumption. 
 
Interviewer   
Okay, why not? 
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P9   
Because I need my coffee.  
 
Interviewer   
Okay, just for the convenience which still overrules the thought of impacting the 
environment somehow? 
 
P9   
Yes.  
 
Interviewer   
Okay. If reusable cups were the best option, what would trigger you to acquire one? Or you 
said already that you own one? 
 
P9   
Yes, but I only use that for water.  
 
Interviewer   
Okay. So that would be the only time you used your tumbler.  
 
P9   
Yes.  
 
Interviewer   
Okay. Is that often? 
 
P9   
Yeah, I always bring a water bottle 
 
Interviewer   
With you everywhere? or? 
 
P9   
Yes. 
 
Interviewer   
Okay. What are the other situations that prevents you from using your tumbler right now?  
 
P9   
Could you repeat?  
 
Interviewer   
What are the situations that prevents you from using your tumbler? 
 
P9   
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I just want to minimize cleaning as much as possible so I only use it for water. That is why 
I'm not using it in any other context. 
 
Interviewer   
But what are other situations that prevents you from using it? Your tumbler? 
 
P9   
What do you mean?  
 
Interviewer   
I mean, like, for instance, a situation that would prevent me for instance, from using my 
tumbler would be that I forgot it at home, that it's too much to carry around with me. You 
find such situations to apply to you? 
 
P9   
Yeah, I mean, I only bring it with me if I have a bag with me, which usually is for work 
 
Interviewer   
okay.  
 
P9   
But I found just like out and about, I don't carry a back. I don't bring it at all. 
 
Interviewer   
So in those situations, you wouldn't bring a tumbler?  
 
P9   
No.  
 
Interviewer   
Okay. Would you consider your tumbler a personal object? 
 
P9   
Yes.  
 
Interviewer   
Why? 
 
P9   
I have like saught it out specifically because I like the design of it 
 
Interviewer   
okay. So the design makes it a personal object? 
 
P9   
Yes  
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Interviewer   
Okay. Moving on from the specific tumbler to objects in general, when do you find objects 
in general to become obsolete? 
 
P9   
Again?  
 
Interviewer   
when do you find objects in general to become obsolete? 
 
P9   
Which kind of objects? 
 
Interviewer   
in general just object anything like just in general? When do you find them to be obsolete? 
 
P9   
When they break, 
 
Interviewer   
So when they no longer serve their purpose?  
 
P9   
yes, yeah, when they break. 
 
Interviewer   
So you wouldn't be influenced for instance by trends. 
 
P9   
Yeah, I mean, if there was done any innovation to the product that I found necessary I 
would upgrade it  
 
Interviewer   
and even though the objects still fulfills its purpose? 
 
P9   
Yeah, like if the new object fulfill that purpose and some extra I would, 
 
Interviewer   
replace it? 
 
P9   
Yes.  
 
Interviewer   
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Okay. Moving on to our next theme, we're going to discuss a bit about smart objects. I don't 
know if you know much about it. But I would like to ask you what you consider a Smart 
Object? 
 
P9   
I would think, for example, an Apple Watch. 
 
Interviewer   
Yeah. why? 
 
P9   
Because it integrates, like Internet capabilities and has like, other functions then the original 
purpose, I guess, 
 
Interviewer   
so, being connected and having increased functionality?  
 
P9   
yes. 
 
Interviewer   
Okay. Do you have any smart objects in your home or anything you carry around with you 
when you're outside? 
 
P9   
no, I only maybe like my fitness watch.  
 
Interviewer   
Okay 
 
P9   
But I use that when I run.  
 
Interviewer   
Why would for instance your fitness watch appeal to you as a Smart Object? 
 
P9   
Like what I like about it, is that like it measures my running and I can see my progress and 
also like it has this website where I can compare my results to my friends results 
 
Interviewer   
hmm okay interesting. What do you regard as user friendliness in terms of applications? 
 
P9   
What do you mean friendliness, 
 
Interviewer   
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user friendliness  
 
P9   
oh user friendliness, that would be that the functionality is intuitive. 
 
Interviewer   
So responsive? 
 
P9   
Yeah, I guess yeah. 
 
Interviewer   
Okay. Um, is it important for you to interact with Smart Objects? 
 
P9   
I mean not. In and of itself. Like if it if it contributes to something to the functionality of it, 
 
Interviewer   
so only when it's necessary? 
 
P9   
Yes.  
 
Interviewer   
Okay. Why not, more than necessary? 
 
P9   
I mean, if it can inspire me to use a function that I didn't think I would need, then yes. But if 
I don't find it necessary then... 
 
Interviewer   
so it's like a continuous evaluation of what is necessary? 
 
P9   
Yes.  
 
Interviewer   
Okay. That may have answered the following question. But just to affirm, what type of 
feedback are you searching for when interacting? 
 
P9   
What do you mean by feedback? 
 
Interviewer   
functional feedbacks, for instance, or do you want some personal feedback, anything. What 
do you seek when interacting with computers or Smart Objects? 
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P9   
Hmm. I mean, it should be something that made a process more efficient.  
 
Interviewer   
Okay. Cool. How do you think you'll get a personal attachment to an object? You said before 
that physical appearance was one of the deciding factors for you to get the tumbler to begin 
with, Are there any other ways where you can get personally attached to an object aside 
from for instance, the physical appearance? 
 
P9   
Yeah, I mean, being able to choose the design is definitely number one. I guess, but also like 
uh Personal configurations in terms of how I use that thing. 
 
Interviewer   
So it may be suiting your lifestyle more? 
 
P9   
Yes. Or, like just options in that thing that would make it relevant for me.  
 
Interviewer   
Is it important for you that the object somehow resembles or resonates with your 
personality? 
 
P9   
I mean, if it does, I, I would definitely feel more attached to the product. 
 
Interviewer   
But let's say because it may differ actually from object to object, but if it was an everyday 
Object something that you would have to use every day like, just on regular basis. Would it 
then be important for you for that object to sort of resemble you in a way? 
 
P9   
Yes, I would think so. Yeah, like Or else, I don't think I would feel much attachment to it. 
 
Interviewer   
Okay, cool. Moving on to our next theme, we're going to discuss a bit about privacy. So to 
start off, I want you to just describe your feelings for objects collecting data about your daily 
activities. 
 
P9   
I mean, I'm definitely aware of like, the sensitivity of data, but when it comes to my 
consumption, I don't really think about it that much. Because usually there's a purpose to it. 
 
Interviewer   
We're gonna get into that in a bit. But first, what do you consider to be personal data? 
 
P9   
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That would be my personal information like my name and age, location. 
 
Interviewer   
Are some of those for instance, those that you just mentioned, more severe than others? 
 
P9   
I think location is 
 
Interviewer   
why is that? 
 
P9   
that it just makes me feel uncomfortable. That I'm feeling tracked now. But then again, 
yeah.  
 
Interviewer   
Going back to what you said before about it having a purpose. How do you feel about the 
exchange of personal data for services? services being the purpose you just mentioned? 
 
P9   
I mean, if you think about me using the fitness watch, that pretty much tracks me. I feel like 
that is a good trade off. Or it's not something that I think about because this functionality is 
so vital to my running training. But I'm definitely aware of it 
 
Interviewer   
because it's vital to your training? You don't really consider it that big of a trade off?  
 
P9   
Yes.  
 
Interviewer   
Okay. Yeah, that actually answers our question: if you're participate in such activities, you 
do, and the Trade Off is something vital for your training. What are your thoughts about 
businesses targeting advertising content based on your habits? 
 
P9   
I don't really mind it that much. Because I mean  I do a fair share of online shopping and it 
saves me the time to specifically look for things. So I'll be suggested things that... 
 
Interviewer   
so you think that you're positively influenced? I mean, your purchasing decisions are 
positively influenced by businesses targeting advertisements, to you, 
 
P9   
yeah. Or it's just, it makes my life a little more efficient because I don't like shopping.  
 
Interviewer   
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Okay. Does it matter to you when third parties or are more well known brands? Or 
companies? Those third parties being those that collect your information or use your 
information? 
 
P9   
I mean, when I think about it, yes, it's worrisome. But then again, I mean, I do make use of 
like, that kind of ad targeting. 
 
Interviewer   
But does it matter? When you're more familiar with that third-party? in contrast to 
someone that you don't know. 
 
P9   
I mean, yes, it definitely is. If it's a company that I'm aware of, I feel like I can make, I guess if 
it's a big established company, I feel that I data would be more secure. 
 
Interviewer   
So you put more trust in it? 
 
P9   
Yes, in established firms, yes.  
 
Interviewer   
Okay. How do you think the collection of data benefits you today? I think you talked a bit 
about it before, how they recommend you things, because you don't actually want to put 
effort in looking for them. Are there any other reasons than suggesting you? 
 
P9   
I mean, just overall, it makes my life a little more efficient. Some things that are a little more 
efficient. And yeah, efficiency, basically, is what it boils down to 
 
Interviewer   
what do you fear in terms of collection of data? If anything? 
 
P9   
I mean, yeah, I mean, I'm aware of the dangers of it, but it's something that I choose to 
ignore. So I don't really care.  
 
Interviewer   
So privacy isn't a concern to you? 
 
P9   
No  
 
Interviewer   
So you don't find any objects today to be too intrusive when it comes to collection of data? 
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P9   
No, I don't think I've ever been discouraged from buying something or using a service 
because of that. 
 
Interviewer   
So would you even go on to say that you feel safe in regards to personal data transmission 
and storage? 
 
P9   
No, I wouldn't necessarily say I feel safe. 
 
Interviewer   
What would make you feel safe? 
 
P9   
If there if there was more regulation on it, on handling data, which there is but yes, I mean, 
that it's there 
 
Interviewer   
Now that you mention more regulation? Does security measures, those that are today 
available, for instance, anonymization? Would that make you feel safer? 
 
P9   
It does. But to be honest, I don't really make use of it, like those anonymous options. 
 
Interviewer   
But I mean, what if a service would collect your information, but as a security measure 
would strip off your name and instead insert a number? 
 
P9   
Yes, then I don't, then I wouldn't have a problem with that. 
 
Interviewer   
Okay. Cool. Moving on to the next topic. We're going to talk a bit about digital platforms. 
you don't necessarily have to think of it as a digital platform question, but just platforms in 
general. So I'm going to ask you the first question. Which is if one of your friends or more 
friends had a particular object would that intrigue you to buy or have the same object? 
 
P9   
Yes, if it was if it was a good product that I could see myself use of in my daily life, then yes. 
 
Interviewer   
Um, is there any other way that it adds value to the object when more users are using it as 
well? 
 
P9   
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I mean, for example, again with my with my running watch, I mean, the reason why I bought 
it was that a lot of my friends are using it and we like to like compare our stats and... 
 
Interviewer   
so the service is actually more fun when more people using it? 
 
P9   
yes, when it has that capability 
 
Interviewer   
considering how you and your friends might be one user group within a platform. And 
another user group will then be businesses. And in between, of course, you guys would be 
the artifact itself, the object that you're interacting with. If businesses were to service this 
object, would it increase the value for you to purchase it or continue to use it? considering 
how you and your friends might be in a platform consisting of two user groups, one is user 
groups consisting of consumers, you and your friends, the user group being businesses, in 
terms of interacting with businesses, businesses who support the artifact or the object that 
you're using, adding more value to the service for instance. Let me give you an example. 
Like third parties, just adding more value to the thing that you've bought. For instance, take 
a phone Today, app developers increase the value of phones giving an extra functionality. 
Will it then influence your purchasing decision or continue to use if more businesses are 
involved? 
 
P9   
Yeah. Is it expands the functionality then Yes. If it's meaningless then not really 
 
Interviewer   
so that would be the value you see in the interaction with businesses.  
 
P9   
Yeah.  
 
Interviewer   
Okay. So added functionality? 
 
P9   
Yes.  
 
Interviewer   
Cool. Um, at the end of this interview, we're moving on to what's one 
 
Interviewer   
So to present the solution that we've come up with, it's basically a smart cup, which 
integrates businesses or joins businesses and consumers in one artifact and which is the one 
you see here is the screen on the cup. businesses get to advertise on this cup, using the 
screen and the connectivity inbuilt through the Wi Fi antenna on the back. And we also have 
a camera on the top which detects the beverage type of whatever is consumed, and also a 



262
Master Thesis: The SmartCup
Appendices

temperature sensor that registers the temperature of the cup, notifying you when the 
content is at a desirable temperature. Take for instance coffee is probably more desirable to 
drink at 43 degrees, whereas a cola is more desirable to drink at three degrees. As for the 
detection of beverages, those data is going to be used in a companion application where we 
store each beverage that you have consumed and then structure it in a daily consumption, 
weekly consumption, monthly consumption, and basically tell you how much you have 
consumed of each beverage every day, week month. This app will also provide you with a 
health suggestion telling you if maybe you've consumed too many coffees and maybe it's a 
good idea to lessen a bit on the sugar consumption. So, that's our concept so far. To start off 
this part. How would you describe the physical appearance of the cup? 
 
P9   
I very much like the screen. It shows what I'm drinking which is cool. And the temperature 
sensor is nice  
 
Interviewer   
Just remember that Wi Fi antenna, temperature sensors and camera is going to be weaved 
into the material itself. So it wouldn't really be visible to the consumer. So just considered 
the cup with a screen only. That will be the design and it's a bendable lcd screen, which is 
like less than a millimeter thin so it's just going to really weave into the cup as well. 
 
P9   
Hmm and like I'm very I'm very into like controlling what I eat and drink. So, yeah, it's nice 
that it can monitor that. So regulate my consumption. 
 
Interviewer   
So you would be interested in the lifestyle awareness part of the concept.  
 
P9   
Yes.  
 
Interviewer   
Okay. Did you also have any comments about the feature of the temperature? Is it 
something that you would use or something that you would shut off? 
 
P9   
No, I would use it. Especially if I'm having hot drinks, usually, like it's very often that I burn 
my tongue so I could use that 
 
Interviewer   
But on the opposite, what about cold drinks? For instance, let's say your coke has been 
there for hours. Would it be valuable for you to know that it's not as cold as it is? Maybe to 
put it in the fridge? 
 
P9   
Yes, I guess Yes. Yes. 
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Interviewer   
So that will be you commenting on the features. Is there any features that you don't like or 
some aspects of it that you don't like in regards to the cup? Maybe the content of the 
screen or anything? 
 
P9   
Maybe I don't really like the big logo on it.  
 
Interviewer   
Should it be smaller or?  
 
P9   
Yes. I don't really like when things look too commercial that way. 
 
Interviewer   
Okay. Is there something else you would like to have displayed on the screen? Because, for 
instance, like you could also have promotional campaigns from businesses involved, for 
instance, a themed Coca Cola in the winter, If you're drinking Coke, The logo doesn't have to 
be big, but it can be associated to the company's presence. 
 
P9   
I mean yeah, it could be cool if they were customizable that way or more like design focus 
 
Interviewer   
so for instance businesses pushing advertisements, but not like direct advertising saying like, 
oh buy this, but a themed winter cola and the coke for instance, just running on the screen. 
 
P9   
Yeah, I mean, if it was done in an artistic design way, if it had like some cool animations  
 
Interviewer   
so animations? 
 
P9   
Yes, animations. Yeah. 
 
Interviewer   
Going back to the questions. Is there anything you think can be improved, you have 
answered that. How do you think the proposal object would change your disposable cup 
consumption. 
 
P9   
I think it would change it a lot if it like, it came with like more like designable customizations 
 
Interviewer   
Well, let's say it did, would it then replace because she said you had a bottle with you 
almost everywhere you go, but just for the purpose of water only. Would it be used for 
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more than just putting in water? would you use it when you drink coffee outside or at 
home? 
 
P9   
Yeah, like in terms of like, my diet and wanting to control that a lot. If I really put my mind to 
it that I wanted to control that aspect of my diet, then I would use it as much as possible. 
 
Interviewer   
So, from what I've gathered so far, it's the lifestyle awareness that really triggers you.  
 
Interviewer   
Yes.  
 
Interviewer   
To continue to use it? 
 
P9   
Yes.  
 
Interviewer   
Okay. Does it have potential to become one of your everyday objects then? Considering that 
aspect of the cup 
 
P9   
Yeah, it could very well be. 
 
Interviewer   
What are your thoughts about this being a green product?  
 
P9   
That is very important to me  
 
Interviewer   
But would you consider it a green product for instance, does continued use or longer use 
promoted it as a green product? 
 
P9   
Yeah, I mean, it definitely saves me from using plastic and paper cups and as long as it's 
durable, 
 
Interviewer   
so, quality materials making it durable would make it more of a green product.  
 
P9   
Yes.  
 
Interviewer   
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Okay. Does it intrigue you to acquire it because it may be a better sustainable alternative? 
 
P9   
Yeah, that is an incentive, but not the main priority. 
 
Interviewer   
So you wouldn't only be attracted to it if it was a sustainable alternative, but because it 
holds functionality, in your case, what is appealing is the lifestyle awareness. You would 
mainly go for it because of that? 
 
P9   
Yes, mainly yes.  
 
Interviewer   
Cool and that's the end of the interview. Thanks for participating. 
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Appendix 12: Interview Transcription: P10

Interviewer   
Thank you for participating in our interview. 
 
P10   
Sure. 
 
Interviewer   
To start off, I want to introduce you to our research. It's in relation to our thesis, which 
seeks to combat the environmental issue of disposable cups and our approach to that is 
through a technological solution. So, I'd like to ask you a few questions about your 
consumption habits, and later on different questions about smart objects, digital platforms, 
the involvement of businesses, and in the end I will present you with a low fidelity 
prototype, which would like some feedback on. So to start off, just to gather some personal 
information about you. What's your name? 
 
P10   
My name is Lily. 
 
Interviewer   
What is your age? 
 
P10   
My age is 31 years old. 
 
Interviewer   
What is your occupation? 
 
P10   
My occupation is web developer. 
 
Interviewer   
Cool. Just for your information, this interview is going to be anonymous. I mean, you 
personal information wouldn't be disclosing in any research with your name, so don't worry 
about that. So to start off, let's start off with some questions about consumption and just 
some opening questions. So the first question would be what sort of objects to usually 
consume your drinks from? 
 
P10   
Oh, well, I mean, at home obviously I use my mugs often, but at a work I usually use paper 
cups. When I work out, I often bring my water bottle 
 
Interviewer   
when you work outside, so there's a difference. It sounds like there's a difference from 
when you're home and when you're outside.  
 
P10   
Yeah 
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Interviewer   
Okay and there's also a difference depending on what you drink. Because you said water 
bottle right? 
 
P10   
yeah 
 
Interviewer   
So in which occasions do you buy coffee or soft drinks outside 
 
P10   
usually when I'm at work or meeting up with friends I buy coffee. I don't drinks soft drinks 
that much 
 
Interviewer   
Yeah. Is there a reason why you use disposable cups at work? 
 
P10   
Because it's just right there. There's a bunch of them in my office. I know it's, I do feel bad 
about it. There have been times where I would bring my own water bottle which can be 
used for hot water and cold water. But I guess more out of laziness, in terms of cleaning it 
that I just don't do it as often as I want to 
 
Interviewer   
It sounds like it's a matter of convenience? 
 
P10   
yeah. 
 
Interviewer   
To estimate how many disposable cups you consume a month. How many would that be? 
We could also just shorten it down to a week and just go from there. 
 
P10   
Probably 30. Yeah. 30 to 35. 
 
Interviewer   
So, on a daily basis, there'll be like, minimum one, sometimes two. 
 
P10   
Yeah.  
 
Interviewer   
Okay. You said, you felt a bit of guilt consuming that many disposable cups. I'm just 
wondering what your thoughts are in general about disposable cups 
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P10   
like Everything I I worry about my consumption of everything. It's not just cups. Yeah, 
because when you put it in the trash like, you know i mean where's it gonna end? And yeah, 
there are those trash bins for papers and such but it's you know it's more regular paper hard 
plastic it's and so yeah so if I use a disposable cup I just put it in the regular trash and I have 
don't have much faith that much regular trash will be recycled. So yeah, it's always on my 
mind. Yeah 
 
Interviewer   
so inefficient disposal pathways would be one of the disadvantages, then. 
 
P10   
Yes. 
 
Interviewer   
And the advantage from what I've gathered so far is convenience. 
 
P10   
Yes, and yeah, I'm mostly, I think I use too many at work because there's just a bunch of 
them and they're free. You know, if they charge a little bit for it, or if there wasn't, you 
know, a whole bunch of them, I would definitely not use as many as well. 
 
Interviewer   
Okay. Another question is, does the design matter in terms of the physical appearance of 
disposable cups? for instance decoration or brand logos? 
 
P10   
Yes, I do see some time. cups where it says made up recycled materials and something like 
that, and that makes it better. But still, when you just throw it out in the regular trash who's 
sorting that? And you know, it's still very unclear what happens when you just throw it out. 
 
Interviewer   
I was more thinking of like, I mean disposable cups if they decorated in a way, does it appeal 
more to you when you consume disposable cups, doesn't matter if they look good or not 
average 
 
P10   
in terms of what exactly? in terms of whether or not I want to use it and buy it? 
 
Interviewer   
just a matter of appealing to you if it's decorated. For instance, like if you go to a famous 
coffee bar, and you see the name of the coffee cup or any other decorations, 
 
P10   
No, none of that matters to me. The only thing as I briefly mentioned, I do like when it says 
that it was made of some recycled material 
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Interviewer   
So signifying sustainability. So, that leads us on to the next theme within our interview, 
which is sustainability. Briefly hinted a bit about it, but how do you think disposable cups 
impact the environment? 
 
P10   
Obviously, I think plastic cups is really really bad. So paper is a little bit better. I mean, you 
know, yeah, I don't know too much except that some plastic you know, you can't recycle it 
at all, which is very worrisome. Paper Yeah. Okay. Maybe more recyclable, but then you kill 
the trees to make papers, So, just all of them are bad I would say just you use a personal 
water bottle or bottle that you have instead. But yeah, and so I do like some like Starbucks 
offers you do bring your cup for example, and they just refill it for you and they even sell 
cups that are reusable that you can wash. So that's definitely much better. But, yeah, in 
terms of my knowledge, I don't know anything specific, like how much pollution it creates a 
year or something like that or how bad it is compared to cars and such. I don't know. 
 
Interviewer   
Are you fully aware of the material composition of cups? I mean, for instance, you 
mentioned plastic cups, most likely, that's just plastic. But if you see a paper cup, for 
instance, would you just think, initially that it's just paper? 
 
P10   
Yeah. But the ones where they say it's made of recycled stuff, I bet there's some I do think 
there's some things there that I wouldn't have guessed that could be recycled, but I'm not 
sure. 
 
Interviewer   
Are there any things that you would think would reduce your consumption of disposable 
cups? you mentioned briefly insustainable characteristics may have influenced your 
consumption. But are there other things that would reduce your consumption of disposable 
cups? 
 
P10   
I do you think, if I were to watch a documentary, for example, which I probably should, 
which reveals what really happens with disposable cups and the environmental effects. 
Because I watched one about, you know, the meat industry and the effect of that on 
pollution and that made me eat a lot less meat. But I'm not sure if there's even any 
documentaries. Yeah, that would definitely have an effect. 
 
Interviewer   
So awareness would be... 
 
P10   
Yeah, I think video can be very powerful. Video imagery. Like I said, in terms of work, where 
do you use them, alot, I mean at work I think they sort of switched over to offering paper 
cups instead of plastic to make it less bad you know, but yeah, they're like i said if it wasn't 
like free and so available, I would use it less at work when I go out at you know, get a cup of 
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coffee in a coffee shop but that's a hard one. I don't know. Well, yeah, I don't know if I 
would go through the trouble of bringing my own cup and have them refill it. 
 
Interviewer   
With Starbucks having that option? 
 
P10   
Yeah, it's just, it's just troublesome because then you're out. I mean, then you have to carry 
a cup around the whole day. You know, it's... 
 
Interviewer   
So those would be the situations that prevents you from using a tumbler if you have one. 
 
P10   
Yeah. 
 
Interviewer   
You mentioned that you have one. How often do you should tumbler? 
 
P10   
Probably once a week. 
 
Interviewer   
Yeah. Once a week, on which occasion is that? 
 
P10   
usually when I go to the gym so I guess it's not that often these days during Corona. But 
yeah, it's mostly when I go to the gym. 
 
Interviewer   
Why is that you bring it in, is it because you can refill it in the gym? 
 
P10   
Yeah. 
 
Interviewer   
So if it's convenient to refilll, then you may bring it 
 
P10   
yeah Yeah, for sure.  
 
Interviewer   
Um, would you consider your tumbler a personal object? 
 
P10   
A personal object? Can you specify that? 
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Interviewer   
Are you attached to your tumbler? 
 
P10   
I guess obviously not too much when I only use it once a week, but I did choose a specific 
design, you know, and I do think it's important that thing that you're going to reuse looks 
nice. So I did choose and pay extra for a nice design or something in a good brand. 
 
Interviewer   
But then again, you hinted a bit that you weren't that attached to it. Aside from from when 
you acquired it. Is it because you don't use it that much that you don't see that big of a 
purpose in it. 
 
P10   
Yeah, yeah, I guess I use it mostly for water at the gym or something. Like it's more 
troublesome for coffee. You know, then I would also need to buy a different one I guess. 
Yeah. Because of the shape of it, you know, it's pretty slim. I would need some more like a 
coffee cup shape for that purpose. And I did kind of buy one actually a long time ago and 
the issue was that it was leaking. Yeah, I experienced it leaking the coffee one that was 
more suited for coffee and then I just couldn't bother after that 
 
Interviewer   
In that note I want to ask you about objects in general. When do you find objects to become 
obsolete? For instance, you mentioned a tumbler you had that leaked, and you wouldn't use 
it anymore. But in general, when do you find objects to become obsolete? 
 
P10   
I guess yeah, that's one thing if if it doesn't work, for its purpose then yeah, it's pretty bad 
quality. And also when things are so easy to dispose, like disposable cups, you know, you 
just throw it in the trash and that I consider obsolete I guess. Even though it's not because, 
like I said, I don't know what happens after you throw it in the trash. 
 
Interviewer   
Are there any other everyday objects in your home for instance that have become obsolete 
that you for instance replaced lately and a reason for that becoming obsolete, replaced or 
thrown out 
 
P10   
I throw out the typical stuff that you would through out so for instance old makeup. 
 
Interviewer   
But even though your makeup is old, you could still use it right? 
 
P10   
Yeah. 
 
Interviewer   
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What makes it become obsolete then? 
 
P10   
Recently actually I did a big cleanup and threw out a lot of old makeup and such because it 
was it was pretty old, I would say more than six months and usually it also says, you know, 
on the product that it expires after six months. So I do usually follow those guidelines... 
 
Interviewer   
but there's been a gap where you haven't used it before, so it must have become obsolete 
before the expiration date. 
 
P10   
Yeah.  
 
Interviewer   
Is there a reason for that? Or is it just because it gets old and you haven't used it lately? 
Forget about it or? 
 
P10   
Yeah, I forget about it and bought too much of stuff and often it's an issue with sale stuff on 
sale, and then you buy too much of it and then it's not as good quality as if when you 
bought something more expensive that you would appreciate more. You can tell the quality 
difference for sure. And then you don't want to use it as much and that's often the case and 
then it's thrown out. And that's definitely something I want to avoid. Now that I've done my 
big cleanup and just saw so many small things that I've never used in a way and so I do want 
to invest more, you know money on quality stuff that actually want to use now 
 
Interviewer   
and investing in something you can use for longer time.. 
 
P10   
yeah 
 
Interviewer   
Okay, moving on to a different topic. I'm going to talk ask you a few questions about Smart 
Objects. Starting off, what would you consider a smart object and why? 
 
P10   
something that makes your life easier, that does something faster or smarter than you could 
do. That's when I would consider it a Smart Object. 
 
Interviewer   
What about if I change it into smart connected objects.  
 
P10   
Yeah. 
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Interviewer   
Do you have any of those in your home, for instance, or anything you carry around with you 
outside? 
 
P10   
I mean, obviously, the phone, a smartphone. Very typical example what I carry with me all 
the time. I also have a Google Home that I use sometimes, which I would consider a Smart 
Object. But I don't have that much. 
 
Interviewer   
So for instance, taking your Google Home assistant, Why does that Object appeal to you as a 
Smart Object. Why does it appeal to you? 
 
P10   
Because it can do something quicker for you, such as play a song and it just plays it. I don't 
have to move around. Tell them to play it or look up a word for me, while I'm reading a 
book, for example, 
 
Interviewer   
Instant feedbacks then.  
 
P10   
Yeah 
 
Interviewer   
Okay.Is it important for you to interact with Smart Objects. Take for instance your Google 
Home. 
 
P10   
No, because for example, I would like one of those robot vacuum cleaners and I guess I 
don't see myself interacting with that except, well, I don't know, pushing a button and it 
would clean.. 
 
Interviewer   
What do you regard as user friendliness in terms of applications? 
 
P10   
basically, that it's easy to use it just you don't have to think about it for whatever purpose. 
The design letting you not having to think about it when you use it 
 
Interviewer   
it's a bit of a different question but back again to the personal attachment to an object 
asking you again how do you think you'll get an a personal attachment to an object? 
 
P10   
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Um, I do care a lot of the quality, I will become more attach to an object if is good quality, 
sustainable material. Yeah, good quality, good material. Things that work has to work really 
well for its purpose. 
 
Interviewer   
You mentioned also your example with the tumbler you had before? specific design, which 
is one of the reasons why you acquired it in the first place. So my question now is, is it 
important for you that the object to some extent resembles your personality? 
 
P10   
Yeah, this typical style, design, like I do like minimalistic, clean design. For some objects, 
such as a water bottle, I like a little print for example, in terms of small objects. I do like 
some certain designs and colours, so yes, for sure. That matters. 
 
Interviewer   
Okay. Moving on to another theme, which is privacy in regards to data. Would you please 
describe your feelings for objects collecting data about your daily activities? 
 
P10   
Yeah, tricky one. I go back and forth like such as my google home. I have it turned off now 
because I don't trust when companies say that they only listening at a certain time when 
you talk to the object, things like that. I don't trust them and I know that I'm being tracked 
in many ways that I'm not even aware of. But there's so many apps that going through it all, 
it's, you know, I forget when I instal new apps and such, I go back and forth, I definitely care 
and try to delete my data if there's a delete button or delete history. I do all of that. But I do 
also see it's tiring having to do it all the time. So also, I forget, but it's tricky, because I know 
that with a lot of data, that's how the products become great. I know that so I always do 
want to help. But I'm sort of torn so that's why I go back and forth. 
 
Interviewer   
Hmm. Interesting. What would you consider personal data 
 
P10   
Mostly personal data, I mean your location is a big one. yeah, personal information just the 
way you live in your name. It's weird that a lot of companies have that data and tracks you 
when you move around. Yeah location, I guess. 
 
Interviewer   
Well, are there some types of data that are more intrusive. 
 
P10   
Yeah. Location is the most intrusive. But then I know you know, I also worry that because I 
don't have a cover or my phone camera now. Are someone watching me those kind of 
things as well is creepy. Just things that is possible that we know is possible. We know that 
it's possible to spy on you, in every way through your camera through your microphone. 
 
Interviewer   
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So you mentioned before that you sort of also want to support businesses when you share 
data? How exactly do you feel about that exchange of personal data for services? 
 
P10   
I think it's just important that they are transparent and I know that recently with alot of 
scandals that has changed now there's, such as Google and, you can erase your history. It's 
more transparent and there's big delete button or it's just more clear in the user interface, 
you know what you share, what you delete. So as long as we have consumers have control, 
more control and there's more transparency, then I would be more willing to share. 
 
Interviewer   
In regards to advertisements, what are your thoughts about businesses targeting 
advertisement content based on your habits? 
 
P10   
Right now I don't see it working well I rarely click on an ad or something that was generated 
because of previous websites I've visited. I rarely do that right now. It just doesn't appeal to 
me how it is right now at all. 
 
Interviewer   
So for you now, it is just spam, or? 
 
P10   
Yeah 
 
Interviewer   
In terms of third parties, does it matter to you when third parties are more well known 
brands or familiar companies 
 
P10   
It doesn't have to be familiar. I mean, it does help. But when I research companies, I care a 
lot about reviews and trust. So yeah, I mean, if it's a company that many people use, many 
people have written good recommendations about then that helps a lot. That is very 
important for me, unless what fancy name they have, you know, 
 
Interviewer   
You mentioned before that, for instance, geolocation is very intrusive and you're afraid of 
sharing some types of data. What exactly is it that you're fearing? When people collect your 
data? 
 
P10   
I guess I would fear when information gets hacked mostly and everything is exposed, where 
you live or where you've been, what you would name is, what your addresses is. Because I 
care less about what people see what I like, what social media likes I have or whatever you 
know, but the personal information about you that's, yeah, in terms of that getting hacked 
and exposed and it's just creepy that someone working at a company can see where you are 
and you know it's sit there and stare on the computer screen and see what you do all day. It 
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just seems wrong. So location in terms of advertisement, I mean just as a consumer, I don't 
care if you give me advertisements you know about my locations. I don't want to live in a 
world where I suddenly see an ad of the coffee shop I have missed. Location based ads, I 
just don't need that in my life. I just don't want to sell my information for that. That doesn't 
give me any valuable thing. Yeah. 
 
Interviewer   
Are there any things that would make you feel safe in regards to personal data transmission 
and storage 
 
P10   
Safe. I guess I do. Even though I trust and don't trust big companies like Google, I guess I do 
consider a company like that safer than small companies because they have more people 
and more investment in security. Than like a small company, for example. 
 
Interviewer   
So having appropriate security measures would make you feel safer? For example, being 
anonymous, stripping off your name and putting in a number instead.  
 
P10   
Yeah. 
 
Interviewer   
Moving on, the following theme which is a bit about digital platforms, or more like 
platforms itself. So, let's say your friend had a particular object would you be intrigued to 
buy or have the same object? Would it bring you more value if your friend had that object 
for instance? 
 
P10   
recommendation from friends definitely help and especially I do seek recommendation from 
friends who have several have similar tastes me. I sometimes reach out to them for that 
reason. Or someone I know who has more knowledge about something, whether that be 
computers or something. Yeah, for sure. But I wouldn't want it just because a friend has it, 
it's more I want to know if they have knowledge about it and have some recommendation. 
But valuable knowledge. 
 
Interviewer   
Can you find examples where more use increase the value of the artefact 
 
P10   
More use amongst friends or? 
 
Interviewer   
For instance, more friends using the object increases the value of the object 
 
P10   
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I guess if it has something to do with technology and social media for example where. Yeah, 
depends on the object. But if we're not talking about smart object amongst friends that 
increase use among friends would bring more value. I mean, yes, of course if many friends 
use it, you would think that this product is really good. Yeah. 
 
Interviewer   
Viewing for instance, you and your friends as one user group, and businesses as another 
user group, and an object in between, the object that you guys consume, if businesses were 
to service this object or bring more value to the object would it then influence your 
purchase decision or continued use? Take for instance, a smartphone where all these app 
developers develop apps for the phone. Does it influence your purchasing decision and 
continued use? The more businesses are involved? 
 
P10   
For sure. Yeah, and I hate when you buy a product, for example, a technology product and 
suddenly there's no updates available. It has to be continuous for a business to... Well, of 
course, it also depends on the product, if it's not technology oriented products, regular 
objects then it's a different thing. Different types of business value that you can add to it. 
It's very different. 
 
Interviewer   
Can you come up with any other values that you would seek from the interaction with 
businesses. 
 
P10   
So what's the question?  
 
Interviewer   
You said one value that you would need from the interaction with businesses would be for 
them to provide continuous updates for instance, services. For instance, another aspect that 
you could value the interaction with businesses could also be different relationships, maybe 
a personal relationship towards the business. Would that be in your interest? 
 
P10   
Yeah, I mean, I do think it's important that there's some face to the company that talks, 
goes out and market the product, whether it's doing interviews that you see on YouTube or 
at conferences. Just having a face... I do like it when a company has some smart person 
advocating for them, who seems to know what he or she is talking about smart and talks 
about strategy and how they're going to grow, continue to grow, how they may be treating 
their employees, how they make the world a better sustainable place. All that matters for 
me. 
 
Interviewer   
So in some extent it also mattersto connect with the businesses. 
 
P10   
Yes, for sure. 
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Interviewer   
Cool. I'm moving on to the last part of the interview. I want to show you a proposed 
solution. Just keep in mind that it's a concept. So, so far to combat the issue of disposable 
cups. We tried to integrate today's technology advancements especially the thought of 
internet of things through a cup and making it smart. So for instance, this showcases a cup 
with a bendable screen around it, some sensor attachments. In this case, we've chosen to 
play a bit around with temperature sensors, having a bit of connectivity as well through a Wi 
Fi antenna, a camera that is able to detect the beverage and also a companion app that we 
use to to bring more awareness of your consumption for those who are interested in 
lifestyle awareness and improving their health. To elaborate a bit upon the use of 
temperature sensors, it is used to read the temperature of the beverage that you're drinking 
and would as a response tell you when the beverage is at a desirable temperature, for 
example when a coffee reaches a desirable temperature around 40, from which it will notify 
you that the specific drink is at a desirable drinking temperature. So to ask you how you 
view the concept, would there be any comments to the concept? you could of course also 
ask me to elaborate upon certain features. 
 
P10   
So quickly walk me through what happens when a user use this cup, they put in some type 
of drink? 
 
Interviewer   
The drink is detected through the camera which reads the colour of the drink and classifies 
it. Classifies the drink, basically and then ships that information over to the database that 
we are making right now in a companion application for smartphones. In that sense it is 
connected to your phone as well to know about how much you consume every day, every 
week. Aside from that, we're trying to involve businesses as well to be able to reach their 
customers. This happens through the presence of the beverage companies on the screen. 
Dependingly on what you drink. As for the temperature feature, it will always tell you when 
it's desirable to drink whatever is in it. 
 
P10   
So what happens if it's, you know, too cold and it should be warmer. Should the user then 
put it in microwave or something? 
 
Interviewer   
It doesn't change the temperatures inside so it's basically a tumbler, I mean it's able like a 
tumbler to withhold the temperatures that is inside already. Temperature sensing is just to 
tell you what the temperatures are in the content within it to increase satisfaction when 
you're drinking it. 
 
P10   
Okay, but you want my feedback now, or what are you asking for? 
 
Interviewer   
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Yeah, feedback for some features we should keep, if you have any suggestions to anything 
that can be improved, any missing features 
 
P10   
Yeah, the temperature. I would expect that there would be some feature to help keep the 
drink warmer a bit longer, or colder if you want a hot, cold soda and drinking out in the 
warm weather. That would be a nice feature, temperature feature. 
 
Interviewer   
So being able to manually adjust the temperature whenever you want. 
 
P10   
Yeah. Just keep it colder a bit longer or warmer, a bit longer than normal with a normal 
disposable cup. 
 
Interviewer   
But it would do that though. Since you know, like, for instance, enclosed tumblers those 
that are available in the market today. Pretty much hold the temperature for hours.  
 
P10   
I see. Yeah, I'm just thinking in my head if you walk around without a lid. 
 
Interviewer   
Oh, yeah, but it needs to lid. 
 
P10   
Okay so there is a lid, okay and the lid has like a small opening so you can.. or do you need 
to open the lid before you can drink out of the cup 
 
Interviewer   
You don't need to open the lid, the lid would be like any other tumbler it is just not put into 
the design yet. The concept sketch you see is still conceptual, but also to showcase where 
the sensors would be within the cup 
 
P10   
yeah the temperature I guess it is nice if you have a really hot drink and you have to wait a 
bit before you can drink it and the temperature feature tells you but I'm just thinking what if 
the drink you got is a bit colder than normal. A normal hot coffee for example... I don't 
know. Maybe you ask for a refill. Yeah, maybe that makes it easier to ask for a refill because 
the temperature says it's pretty bad. 
 
P10   
And the on and off button.. Okay, that is to turn it off completely. 
 
Interviewer   
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To use any smart features really, if for instance, you don't want the screen to be on, or any 
personalised content to be on it. Or you don't want the smart features beyond just for it to 
be a tumbler you can turn it off. 
 
P10   
Okay, yeah, that's a lot of battery. 
 
Interviewer   
Yeah, but camera could be replaced though it's just because of what we have available right 
now. But in theory most probably it would be a light sensor detecting the colour. It's just 
because not this model though, but our prototype, the one we're building right now that's 
just where we're using a camera, but it could be a light sensot just detecting the colour. So it 
doesn't have to be that draining when it comes to battery. 
 
P10   
and so just by the colour, the system can detect what drink it is? 
 
Interviewer   
Yeah, so far we're building a classification system. Of course, there's some nuances as well 
that are very close to each other. For our prototype, it is labelling certain colours for 
different drinks, and just taking snippets within whatever the camera sees, and just defining 
those colours as beverages, which is what you would do with a light sensor instead. But 
we're just doing it with a camera for now. 
 
P10   
And with all this hardware in it, how would you clean it? 
 
Interviewer   
In this stage, we're just still considering how but it's just got to be encapsulated within the 
material somehow where it's protected. You see a lot of with electronics today being 
waterproof. So you have these standards already, IP67/68 and others. So it's not uncommon 
and it's still possible to do.  
 
P10   
Okay and the LCD screen. Yeah, I guess I forgot what it does. Yeah so, if you go and get your 
cup refilled at a coffee shop, their logo would show? 
 
Interviewer   
Yeah, for instance or you would get some promotional activities or the businesses would 
interact with you through the screen. 
 
P10   
So maybe you can like get a cup free after 10 cups of coffee... So battery. Personally, I don't 
like using applications that needs batteries. It is just easy when you can charge it, you know? 
 
Interviewer   
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Oh yeah, no, no, definitely. I mean it's not a battery, battery. I mean, phones have a battery 
as well, but you just create a charging input where the batteries are. That's why we wrote 
battery chambers, just to showcase where the battery is placed but most likely there'll be 
like a USB port as well where you can charge it. Okay. 
 
P10   
Okay. Yeah, I guess from a business perspective, it would be a smart idea to promote 
yourself and promote more sustainability and if that's where technology is moving, where, 
you know, you're being tracked and advertisements, it's very digital 
 
Interviewer   
But that's from a business point of view. But from a customer point of view. I mean, If this 
were to be possible, What else would you need for you to adopt such thing and for you to 
change your behaviours when it comes to disposable cups? 
 
P10   
I guess it all relates so that if businesses offered more of these type of solutions such as 
come in and refill your cup. That would definitely make a difference and it would be easy 
and a lot of people were doing it instead of, you know... 
 
Interviewer   
So if they were to facilitate a new norm, maybe, 
 
P10   
Yeah. That would definitely help and maybe creating a cup like this that's interactive and 
where businesses can earn some money out of it as well, through advertisements, for 
example, that might encourage it to happen.  
 
Interviewer   
Let's say again people adopt it as norm for instance. Would it then for you be a possibility 
for it to be become one of your everyday objects? 
 
P10   
Yes, I can see that. But that's where I think all of these things, hardware, software, the 
design has to really matter. It has to be really seamless. 
 
Interviewer   
Okay. Another question, what are your thoughts about this being a green product if it were 
to be adopted? 
 
P10   
I do think there's good potential in it because when I think about myself again, I would 
adopt this type of product more if if the companies were offering it more and revolving their 
business around this concept more, which I do think is important for environmental 
reasons. So that even though I keep talking about the businesses that is, I think for myself 
would make a big difference. And then, of course the design which I know this is an early 
prototype, but it has all of these technical features. It's not something we're used to having 
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in a cup so it's it has to be seamless and you have to feel comfortable washing it because 
those, like for me personally if I were to buy like a new tablet right now today, and it says 
it's waterproof, I would never, i think it's risky to.. 
 
Interviewer   
But all these things, all these components are going to be hidden in the material. I mean the 
only visible thing is a screen. But this screen is not those regular flat screens you see on your 
phone or your TV. Well, actually, those bendable OLED screens you see on newer devices 
today which are thinner than a millimetre, it's paper thin. Therefore it will blend much more 
into the material itself. Same goes with sensors and batteries today. I mean, you need like, 
half a centimetre to put the battery in the bottom. With that in mind wouldn't you feel safe 
washing it? if the components were more well blended into the material? 
 
P10   
For sure, for sure, if it's great design and seeing this design like I said and.. yeah for sure. 
There's so many factors because this is kind of a new concept you know, we have smart 
objects but we don't drink out of them. We don't eat out of them. I haven't seen that yet. So 
it's new, so that's why this has to be seamless, the design with everything hidden. And yeah, 
for sure if everything is hidden, I can see people would feel comfortable washing if it looks 
like a normal tumbler as well, you know, and that's where design plays such a big role with 
us using smartphones, us who is afraid of being tracked and all that. Yeah, but today often 
we don't care because all of that is very hidden. So if you find smart ways to hide all of this 
and yeah I can see the screen being a cool thing and cool thing to connect and yeah like you 
said if the screen is really thin... Yeah I can see that, but it's a bit tricky with this prototype 
right now that's very low fidelity  to completely imagine but of course with the technology, 
the materials we have today, like you said, it's, possible to make it feel seamless and if that's 
the case, then yeah, people wouldn't mind. Like I said and if it can... for sure the business 
thing is important. If this is a good business strategy, then like the businesses see some 
advantage of this and they incorporate it a lot, then people would consider that instead of 
using disposable cups. 
 
Interviewer   
Aside from businesses, facilitating it as a norm, the other function of it... We didn't get to 
talk much about that, but lifestyle awareness, does it play a role for you or would that be a 
reason for you to adopt it as for additional functionality such as knowing how much you 
consume of how many coffees you drink, or how many sodas you drink. 
 
P10   
Oh, right. For me personally, probably not because I am not a big consumer. I'm not a big 
coffee consumer, soft drink consumer, so that's why I would probably not find that too 
useful. But I can see if it showed how much money I spent on it, I can see that would help. 
Spending, yeah. But also, like health wise, I actually do drink a lot of stuff that's natural and 
organic. So if it could show me that since I deliberately choose to drink and eat stuff that's 
natural. So that is important for me. So if it could show me that, I would find that very 
useful. 
 
Interviewer   
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Guess that's the end of the interview. Thank you for your feedback and thank you for 
answering all the interview questions. 
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